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PREFACE 


The  Taylor  System  is  used  hy  the  English-speaking  countries 
for  the  writing  of  mathematics  in  Braille.  The  system  was  devised 
hy  the  Eeverend  William  Taylor  of  York,  England,  in  I856. 

This  hook  presents  the  Taylor  System  without  changes.  It 
does,  however,  include  the  supplementary  rulings  of  Mr.  John  E. 
Emhlen  which  appear  in  his  Braille  hook  A Guide  to  the  Writing  of 
AritVimatlc , Algehra  and  Mathematical  and  Chgmi  cal  E ormulae  in 
Braille , published  hy  the  National  Institute  for  the  Blind,  London. 
Mr.  Emhlen  gives  more  detailed  and  very  necessary  rulings  in  regard 
to  the  use  of  brackets. 

In  1932,  when  Standard  English  Braille  was  adopted  as  the 
system  for  general  literature  for  the  English-speaking  countries, 
the  dollar  sign  was  changed.  Braille  editions  of  mathematical 
textbooks  embossed  prior  to  this  date  will  show  the  dollar  sign 
as  the  letter  d preceding  the  numeral  sign.  The  present  method 
of  writing  this  sign  is  lower  d followed  hy  the  numeral  sign. 

In  1932,  the  method  of  numbering  the  dots  was  altered;  a change 
that  has  been  adopted  by  both  Great  Britain  and  America.  The 
former  method  of  numbering  was  1-3-5  foi^  right-hand  dots  and 
2-4-6  for  the  left-hand  dots.  Jhe  present  numbering  is  1-2-3  for 
the  right  and  4-5-6  for  the  left-hand  dots.  The  present  method  of 
numbering  is  used  in  this  book,  but  Taylor’s  book  of  signs  employs 
the  former.  The  customary  capital  sign,  which  is  always  used  in 
American  texts,  appears  in  this  book. 
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THE  SIXTY-THREE  BRAILE  SIGNS  ARRANGED  IN 
SEVEN  LINES 
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3. 


BRAILLE  MATHEMATICAL  NOTATION 

The  signs  of  line  1 (see  page  2)  are,  when  preceded  hy  the 
numeral  sign,  used  to  express  numerals. 

i • 

1.  PLUS — dots  2-6  ®o  This  sign  is  not  preceded  nor  followed  hy 
a space  hut  is  used  as  follows; 

5 + 2 a + b x + 3 +30° 


• # ® - • • • ® ® 
. e • • ® • ■ ® 9 

• ® • • • ® ®a  • 


® • • . © 

. • ® • ® 

• . . 9 . 


® ® • • • ® © ® 
. . ® @ • 

9®  . ® O© • * 


® is  ® ® • © ® ® 
• & ®®  • © . . 

. * . . 9®  . . 


Only  single  letters  representing  algebraical  quantities 
are  preceded  by  the  letter  sign,  dots  5~6,  as  in: 

If  A men  earn  B dollars  . . . 


• e 

® . « • 


9 


9 . • © © © 

. . ® • • e • 0 • ® 

® . . © . . ® • ® • 


, < • ® • © 9 

9 

The  plus  sign  in  print  is  often  used  to  represent  the 


®*  & • 9 ’ 9 


positive  but,  in  Braille,  it  is  preferable  to  write  the  word  like 
"The  positive*  pole"  rather  than  the  word  "pole"  preceded  by  dots  2-6. 


2.  MINUS  —dots  3-5 


7-2 

© «9  ■ • • ® ® 

« 9 o • • • ® 9 


X - y 


This  sign  is  used  as  follows: 

a - 31 


9©  ©•..  -©O®© 

9©  ® ■ ©0  . . ® • • ■ • 


-60° 

• ©9  9®  ■ • 9®  ■ 9 
9 •©  9 @ • B 9 • 9 9 

® ® ■ • • • 


The  minus  sign  in  print  is  often  used  to  represent  the 
negative  but,  in  Braille,  it  is  preferable  to  write  the  word  like 
"The  negative*  main"  rather  than  the  word  "main"  preceded  by  dots  3“5* 
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• •• 


:::.}.  ra  o.:  .:  ,rti  :>nc  v4  toai.;  • :t  vja 
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. . n-:  i I L'j 
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^ i • • y S»  • W 

• ?s  • • • u . V ‘’ • • 

' il  ■ 9 ■'  ■ /■ 

0 • 

® . 

« w • ■)  ti  -i  • ••  - 

U-  • ^>  • 

. <.  • 0 • f; 

zriJ 

aJ 

i.  . . . • « r . »-*^v 

6 z ’ V * •*  = .'  ' ' ■ ’ ' *•»  ' * 

ajU-i  ;.'Xov  uH'ii  O'"*' 

c-i  •• 

,/.r;  ti*  ^ ‘ ^ - i f ! »-t 

'"lO  lio'r  Co  Sii 


» ■ 


8'JIII'! 


f'  „ ' r*  - ■'■  - y i •“  s 

* A W -6  Vr  # . . . i . ^ • • 4 -■;©■■•••• 

-V*--®  '*  O Cl-  *•»■  • •• 

• €/  • • • * ■ ® ' ® ■¥-.  ■■  s»  ♦ O ^ ® ■ 

' 5'fi  * i"; '-.il'  •.“fr  . -1  ,1.  i.  ■!■'•'  iTj  • • 

M.-.v  ;.r.v  •|‘?  . 0 •Vi-:'4-..rT 

'<f  !-.; rt’.f'  .ij‘'-riv''  *.  •.•.  -4  ’ i.’.-VT  -vii' 


T-!  f 


* !' • * r^  r *1  A < j : 


•r*  - 


•JJr. 


«jf  f 6 
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3. PLUS  OR  MINUS  — dots  2-6  followed  by  dots  5”5  This  sign  is 

used  as  follows : 


± 7 


+ l8 


X + 6 = + 7 


®« 

• • • • ' ® 


> . . < ■ • e ■ « ■ 

® • • • • ® 

• ® o • e®  • • . • 




..  «.  - *•  - e®® 

®9  • ® 9® • • ■ ••  • < 


4. MINUS  OR  PLUS  --dots  5-5  followed  by  dots  2-6 
used  as  follows : 


This  sign  is 


c minus  or  plus  d 
c + d 


5. DIFFERENCE  BETWEEN  --dots  2-5  followed  by  dot  3^  ?T  This  sign 

is  used  as  follows: 


. . . . 

' ®® 

The 

difference  between 

X and  y • • ©@  • ■ 

■ • ® 

®«  • • • ■ 

' ® ® 

•u  ® • 

- . . . ® • 

a b 

®«  • ' « - 

. • 

* • ® • 

6. MULTIPLIED 

BY  — dots  1-6  • [ 

This  sign  is 

used 

as 

follows : 

• • 

X X y 

12  X 

15 

a 

X 

b 6 X b 

* ® ® ■ ® • ® ' 

• ® ® • ® ■ 

« • ® 

• ® 
• ® 

• ® ®®  ® • 
• • ® • . • 

. ® ®® 

9®  . ■ • • • ® 

®9  .... 

® • 

©®  ' • • • 

When  an  algebraical  quantity  represented  by  a Braille  sign 

• ‘ 

of  line  1 (see  page  2)  has  a nimierical  coefficient,  the  sign 
dots  1-6,  must  be  inserted  after  the  number.  In  other  cases  it 


may  be  omitted. 
Examples : 4a 


6b 


5c 


9x 


12y 
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The  sign  is  necessary  to  prevent  the  first  three  examples 
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' s 

• « 


from  being  read  as  4l,  62,  and  33* 
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<5  X d d X ■ 
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X 

V 

9 • • 9 • • • • • • « 
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. m 

- 4 ■ 

••  • •• 
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• • 
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. 9 . 

• 

■ • • •■. 

. • . 

* ^ 

44  4 •» 
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; :sr*Vf 
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•>  ft. 


9V’')  X lo 


} atii'.i'''  TT'^u^'  ^ ■'n'..':''  .o-jT-o  .i  •0.-.5  edob 

. t»rf 


f 

• • 

• f • • r 

• > a ■ 

■ f 

• * 

* • • ■ » > 

. < • f 

99 

• • • •♦ 

f , 

.4. 

: BoIqcZMx3 


49  **0  9 

■ • 9 


9 • 944  a 
• • • • • 9 
■ • • ■ •» 


ar  < ■'  #x. 


• ' e • v>  fft  • 
• * r • • 
■ f.  .44 

■ V,  --rfr 


. >,  ■r.;-  OP  bcon  ^Xbfj  sml 


5. 


When  one  q.uantity  (algebraical  or  numerical)  is  written 
close  after  another ; it  means  that  the  first  is  multiplied  by  the 
second  as : 


6 \ 10 

. 9 • » • • ■ ® 

• • 1 * 9 • • 9 9 

• • . 9 9 •• 


2 X X X y 

•99’  999® 

* 9 * * * * ® 

99  ‘ ' 99  99 


a X b X X X y 

e • 9 ■ 9 9 9 9 

. . © . . ® 

< • 9 9 9 9 


In  inkprint,  a dot--placed  higher  than  a decimal  sign--is 
sometimes  used  to  express  multiplication  as : 


7 -2a  (meaning  7 x 2a) 

• 9 99  9 • • 9 9 • 9*9* 

.^99  ••  •9® 

99  ■ • -9  99  • ’ ’ e ■ • 

Though  inadvisable,  it  is  often  necessary  to  use  this  sign 
between  words  in  which  case  the  sign,  dots  1-6,  should  be  repeated 
as ; 


7.  DIVIDED 


length 

X breadth 

9 ' 

• • 99  99 

© . © . 

® ' 

9 • ■ • 

9 9 9 9 

9 • 

9 • 99  ■ 9 

. . . • 

© . 

09  9* 

. © ■ © 

» • 

. O • ‘ -9 

• 9 *9 

• • 

© • . . 

• . • © 

BY--iots  or  dots  5-4  followed  by  dots  3-4,  • • 

This  sign  is  used  as  follows: 


or 


9 • 9 • 


X -i.  y or  — 
7 

99  -9  99 

99  9 ‘ 99 


i 

ab  ^ be 

y 

X 

cd  ■ ad 

• 9 • . . • 

• 9 9 • 

• 9 

99 

9 • 9 ’ 

• © © © © 9 • o • © 

9 ■ 99  -99 

•9  99  99 

,9  . . 

• • 9 • 

99  . . . . 
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09 

4 

4 

5 

5 

• 9 

99 

• 9 9 • 

. 9 

99 

■ 9 -99. 

• 9 

• 9 

. . <9 

. 9 

• 9 

. 9 • 9 

99 

• • 

9 • • . 

99 

• • 

9 • 99  • ' 

(Note  the  difference  in  the  writing  of  these 
two  examples.) 
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• • • ♦ 
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»♦  *1© 
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♦ ♦• 

• .... 

»»  © li.  « 

• «> 

a . . 

. . . « 

w • • • o 

- «* 
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♦ 
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v» 


X 


♦ • « V-  ♦ • ♦ • »♦  ® • 

. . : ^ . . . i ♦ . . . . . 

♦•’••♦  ♦••••© 


<5»  • • 
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♦ ■ 
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-..a  • ♦ • f* 
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• • ' ♦ • ■ ♦■'• 

• ♦ • •♦ 


'rttitru'  .<a' 


( .a_.IgE^»r  . wj 


6. 


This  sign  for  "divided  hy"  will  he  recognized  as  the  fraction- 
line sign  and  for  this  reason  it  is  often  necessary,  in  Braille, 
to  distinguish  between  the  "fraction-line"  and  the  "divided  by  signs. 
Four-fifths  and  four  divided  by  five  may  have  the  same  value  but,  if 
used  in  conjunction  with  an  algebraical  (Quantity  are  widely  different. 


Example : 


4 

57 


k 

313 


• • •• 

• • • • • . • • • « 


« ® • • 

e . e . 

>•  • • • 


. 0 .0-0 

00  ‘ . 00 


• 0 00  - 0 • 0 00  0 • 0 

. 0 . 0 .. 

00  ■ . 0-  00  ■ ■ • 0 • 


(The  difference  is  denoted  by  the  repetition  of  the 
numeral  sign. ) 


. • • • 

Note  the  use  of  the  sign  • ’ • • in  the  following  example, to 

0 ■ 0 ■ 

prevent  three  divided  by  b from  being  read  as  the  fraction 

2 


. • 00  '0-00 

• • • 

00  • . o * ‘ 


Additional  examples  showing  the  use  of  the  division  sign: 
(nOO)  + (-4)  36n  -i  12 


• • 

■ • 

• 9 

9 • 

•9-9 

• > • 9 99  9 ■ 

• • • • • • 

• * 

• 9 

99 

• 9 

• • 9 . 

■9-9  •9*9 

• • 

• • 

9 * 

9’*99*99’*9’ 

2 X 

2 

3* 

3x 

• 9 • • ■ • 

• • 

• • 

• 9 

9 ■ -9  *9  99  99 

• • • • ' • 

.00.  ..  •9<-  • 

00  • • • ’ 

• 

99 

99 

■ > 9 • 99  • * 99 

2 b 

2 

3 

3d 

• • 

• • • • •• 

• ^ 

9 • 

• 9 

9 ■ *9  • 9 99  9 • 9* 

• • 

• 

9 - 

. 9 

«...  .9.  •••9* 

• • 

* • 

• • 

99 

• • 9 • 99  * • • 9 . * 

■0  00  00  00  0 ■ 00  ■ 0 

.0..0-  . 0 0 ■■  0 • 

00  ■ ‘ ■ ■ 0 ■ 0 ■ 00 


(Note  repetition  of  the 
numeral  sign. ) 


(Note  repetition  of  the 
numeral  sign. ) 


•aots-im’i  oAi  qo  .•xl.IJfw  ”T{rf  ^aWyli)**  v)!  rts-^®  BlrfT 

t 

^oIIict'xG  al  «v^A«iuc<9oo  i.X  it  noQotrt  nidi  •tol  litui  ir&ia  oali 

.u«;^ti  "x^  b^jSttrtb’*  6ili  hxa  ”onJtl^rtuISoertJ*'  crit  js;jQDfiod  dBli/^fyalJntb  oS 
11  ^fud  oislsv  orfJ  ovorf  \>Tra  ovlil  \S  6oJbtvJtfe  *ixxil  t»niJ. 

.inonolltfi  xlDMw.sytf  ^^^iJ-rtnirp  Ir3Jt£.*jtf.7gXc  iia  liitv  nol^ocuitnoo  nl  boon 

: olqrtuxxl 

4 £ V ^ 

dt  ^ 

• * <»•.  • * . •♦••••••  ••  • ' •♦••-•••• 

©ril  lo  aottlieci^^  ecii  eX  ooneiel^iA  driT) 

• { .cBltt  ItrzKsi’n'  ■ 


oi  olqxiBXE  salwollol  ^ ^ 

£5oJliT>E':l  oxli  8is  b&vi  TOit  d l>abiTlJ5  ^mrrsrtq 

S 

n ^ I 

• 

•••«•»•*•• 

:fT^la  xioleXvI,*!  orL?'  lo  t*ati  mD  •■/tJvoi<8  aaXqjBta.'a  XisooiiiliM 


SI  f fi^C 


(4-)  ♦ (00I-) 


• • ••  • ♦ ‘ *6  ••  ••  • * 

••■#.•  ••••-••• 

> • ’ ••••>•••••• 


-•••  ••  •••■ 


orii  Ic  a^oS!) 

(.a Jo  Smtva^tn 


S 


• • • • • • • • 

• • * • ••  • a • • • • 


•••••*  •••  < 

♦•• 

•••*■•  • •• 


adi  lo  xrv»l^^id’oq<v-:  »7oifl) 
( .xtxle  Imawra  - 


S 


• • ••#  a • a > 

• • • . . a • 

. a • • • aa  - a 


a a 
a a 


aa 


o'  S 


i:rr  r.  :t 

0 . . . . . 


i 


\ S . ^ . 


t. 

•aa 


7. 


• • 

• © 

• • 


0.,  FRACTIONS 

There  are  three  ways  of  writing  a fraction  whose  numerator  and 
denominator  are  both  numbers.  The  first  two  are  as  follows: 


• • • 9 

• • • • 


• • •• 

• • • • 


• • ••  • • •• 

or  , « • 

• • • 


55 


■ Cl' 

. . . . « . ••  . . • . 


or 


• CCCCC  - 




The  third  method  which  is  sometimes  used  is  as  follows: 


4 

5 

• • • • c ‘ 

• « . • • • 


1 

8 

• ••••' 

. 0 • • • ' 

9 0 . • e « 


P5 


■ « * c « c • • 

• * . 0 • • ® • ® • 

0 0 . . • • . 0 • * 


• 0 0 • C * ' ■ 

« 0 • 0 * • • ’ •' 

0 0 • • • . #•  • • 


In  using  this  third  method  extreme  caution  is  required  in  order 
to  prevent  the  denominator  or  last  figure  in  the  denominator  from 
being  taken  for  an  algebraical  sign. 

'0  00  ■ ■ 0 c 

might  be  read  as  4 + y if  written  f ^ 


In  order  to  save  space,  the  following  are  sometimes  written  as 


follows : 

111  etc. 

#545 

.0..  .0''  0.. 

• 000  '900  'O0' 

00  . . 00  ' 0 00.0 


• 0 • • 

• 0 0 • 

00  0 * 


.T 


^t<0^TD*fl3  ^3 

^^-;.-narj  1.'  ^Hocij  HclJ'^A-tl.  a j-Jvy  't,<j  .i»^jr</  07^'  stsifT 

: '!'>  <>v  .-.1,  ov*  ^.;'?il  ,.  S7‘:'fr«;n  il;to.X  .f»-t..  .70 cT.®-'x !:«':■  :i4) 


.'. • ••-••.  .>1 


. .»  iN  • ^ 

lO  ,«.  < S ty  .• 


* ' ft  • » • 

• • • • <•<» 


ft  • 

9 • • • .^  . 

. ‘ .«  • ft 


? ft  « . ft  . f ft 
• • ft  ft  • ft 


t. 

^ ft 


;bvc:I^^'1  afj  eJt  bS'Bi.i  .&i  rbxriv  X-^jrljoa  ’n'ici  eu\ 


• ■♦  ; » 

■$>  • 


ft  J*  • ft  -T  • 
• . ft  ft  • 

’•  ■■  ft 


‘ r 

• ' • • i»ft  ft*  . 

• ..T  • 

♦ ' ■•  • a 3> 


’ 

• ft  ^ 4 -rt  • 

♦ * • ■ ft  ft 


;i 

C 

’ • ft  «J- 

ft  ft  ft  . 

• • ■ •• 


i.8.ino  ni  i>eiii..pa'i  ei  no.^t'uBo  ‘.*rr.e7Jxs  ^,>Gii.-t8ir  >tJ-Lb  Bi.ii  soieL  nl 

:tio'/X  'sod’AixiEiOr.ftt  a.i*  r;i  -j-fli?!  rr..  sat  o5 

. I-  i ■•td :’■:■//»  ar’.  '.u.*! 

ft.ft  • • ft#  ft  . 

♦ ft  ft^  t'  *19^ ^^'iv  \i  y.  ! - I i? 


B£  nedtliv/’  ao<riiX{?/!:o3  '’rfs  ?:uijwoIIc/t  9.7.+  je'jfflfB  pvaa  cJ  ■xi>/.-.'f-.  r:j 


ft 


■ • •>  - 

•5  « ft  • 

ft  ••  ft  ft 


& ft  ft  • 
'•  “ ft  ft 


t 1 1'  *? 


• ft 

ft  5 • 

ft  ftft 


r).  in 


8. 


The  sign 


• • 

. . must  he  distinguished  from 

o • 


' • < • 


« • • • 


Examples : 


2 

. 6 

I J-  i 

4 

‘ 9 

8 ■ 5 

• • 

0 ’ 

■ • •• 

• • • • 

• 9 

• • *•  >•  9 •* 

• A 

■ 

. . . • 

• • • • . . • ' 

• « 

99  • • 99 9 ■ ‘ 

• • 

• • • • 

•••••• 

• e 

4 

4-  b 

12 

4-  c 

- • • • 

• • • • 

• ■ 

• • « • 

• ■ -9  -9  99 

• • • • 

• • • • 

• • 

• • ' • 

9- 

• • ■ ' 

• • 

• « • • 

When  the  numerator  or  the  denominator  of  a fraction 
consists  of  tvo  or  more  terms , it  must,  in  Braille , be  enclosed 
in  brackets ; should  bracketed  portions  already  exist,  a second 
pair  must  be  introduced.  Simple  or  complex  fractions  may,  in 
letterpress,  be  written  without  the  actual  use  of  brackets, 
but  they  cannot  be  so  written  in  Braille.  (See  "Brackets," 
page  l4). 


Example : 


a + b 
a - b 

• • • • ••••#• 

• . . • . . • . . . 

• . • . • • • • * • 


• • • • ♦ • 


it  would  read 


(If  the  brackets  in  the  above  example  had  been  omitted, 

••  ..  ••  •• 




which  is 


...... 

a trinomial  expression,  the  middle  term  of  which  is  the  fraction 


1 •) 
a 


Hi 

......  • . . . ^ . •{  * . ^4  • . 

•••••*#•••••*•  •••••# 


0 -f  . SI 

•*  '•  .«  •• 

• * • • 

..  •#•••.  ..«• 


: ««I<p0acl 


d "T  ^ 


mt^oen\  e 22  ^xov  miljnoflei}  eriJ 


l>eeoJon»  e<f  . eillB'xg  oi  . J-augg  £1  .jaeri^  enoc  ’lo.  lo  aJ^tlaapp 

iKsono®  a x^flio^la  aaol-inoq  b9i«tiLoan<i  bltsoiim  ;sdjc^ojQd 

ni  xplqajoo  **o  aicpiiia  . heouJboftJal  od  Smm  %l»qi 

,«daaioiricf  lo  muj  XaxjJ'da  eri^  djxwfcMw  ,ae9*i<piPdd«i 

" ^aJ’oatoaTfl'’  e©8)  < at  ira^^liv  oa  ad  ^onruso  xad^  Jwrf 

.(^X 


I a 

d - a 

•#•#•••##.#•  •#  -a  ••  .#  # 

a*  .aa*  .a-*  a*  *a  *a 

• a • • a • . a • a . a • a • • • a 


i eloianl 


(Jlvaddlao  naad  bad  aX^isxaxa  avtKfa  add  ol  adaifoa^  add  II) 

a • • • 9 a • -a  • • -a 

al  lijjlxlv  *»aa. a -a  ••  bmtn  Aiueir  dl 

aoldt'ot^t  a€ld  al  doJtdv  V)  ariod  mSU>lm  add  tfiplaa'jrtqxa  lBl»fxlnd  a 


9. 


an  + 'bn  - cn 
ap  + Sp  ^ 


• • • ■ ••  •••••••'  •••• 

••  -•  ••••'  •'  •• 

••••  ••  ••  •• 


9-  •«  -••’•O-* 

.9  ..  - ••••#• 


9.  IS  EQUAL  TO --dots  2-5  followed  by  dots  2-5^  ••  •• 
sign  is  used  as  follows: 


This 


a = b 


4 + 4 = 8 


9-2  = 7 


9 . . • . . ® . 

. 99  99®. 


•90®’*  •«* 

.9  •®9<  ‘ & *9®#®®  *0®® 

9®  • • ' • ®® *•  ■ 


• 9 • • • • • O®  • * • • • • ® ®® 
.99-  •9.(99.9999-®®® 

99  » . 9 • 9® • • 


Unless  the  saving  of  space  is  of  great  importance,  a space  should 
be  left  on  either  side  of  this  sign  when  used  between  words  as : 


area  = 

length 

X breadth 

• • 9 • 9 • 

• • • • 

9 . • • »•  9® 

.9  . 9 • • 

9®  e 9 

9.0’  9®  * 9 

9 

.... 

9 . -9  • • • • 

9 • « • 


• ® • • 


9 • • ’ • ■ • ® • ® 
9 • 90  ® • • • ’ • 
• • ® ® 


^^•IS  NEARLY  EQUAL  TO  --dots  2-5  followed  by  dots  2-5  followed  by 


dots  2-5,  ••  ••  •• 


This  sign  is  used  as  follows : 


9#  ®e 

, , . 9 . 9®  »«  ••  «® 

p is  nearly  equal  to  q . 


■ • . « 

11.  IS  NOT  EQUAL  TO — dots  2-5  followed  by  dots  2-4-5-6,  .9 

This  sign  is  used  as  follows; 


c is  not  equal  to  d 


9®  • ® 99 

9»9  9®  - • 

. 9 • • 


9 


no  - ncf  - -f  gg 
qo  ~ qd  -f  qe 


• •••/  »© 

’ '•  • 

• ^€>  m.* 

•t  : • •• 

• • • 

a© 

a a • 

• ©..©.  • © 

• • • • •«  . 

• , a .. 

. . • • • • 

a 

• • a 

• • • • • • • • 

• • • • • • 

• • • 

...  a a 

• • • • 

•'a 

• • a • 

QJrxfr 


• • •« 


Bi-o.b  Bewoficl  c;-S  a«tol)--0T  JAU^l 


; Ofl  j&obi'  h2  figla  - 


Y - S - 0 


8 - + .;J 


rf  = s 


» V <»  ■ • © • 

■■  


• • • • « • • a « © ■• 


• » • • • • • 
>«©©•©  ' • 


JbS’Joda  sonqe  « ,.sofr£tioqcal  vi-BS-a:^  lo  c2  o^Mge  lo  eriJ-  o'ee  WJ 

: 6B  aXiow  noQwXed  i»3c;j  i‘:»rfv  nj^ie  eirlv  'to  o/dn  'rorl.tlo'  no  d'loX  ©d 


dXofle'iX 

X 

rlX^iioX 

- aonr 

aa  aa  • 

• • a 

•■a 

• a . 1 

aa 

.r,  a ; • • 

« 

. . • • 

■ a ■ -a  a 

a • s • • 

a aa  ' 

’ a 

‘ ‘ 

a • 

aa  - * . 

a 

a o »a 

• ■ a . a 

• . . . . 

a . a • 

a • 

• ■ a • • 

« 

. . . 

Xd  hevoISolL  P-S  Bdoi)  xd  I)ovolin'  ''*-3  oXc.^--  of  jAiJ(>3  YJ»a3H  $1 'O-I 
lewXio’l  B«  fteB-  c.l  nr'.Xa  ehiT  '♦f  ••  tC“^  adol) 

• • a • 

* P oX  fjEitrpo  V'xnen  al  q 


• • - , 

• * aXoi)  ^li  hftwfio'i  ^-S  RXo2)--0T' J AU^'S  TCM  gl  .XX 

: PwnXXo't  at  housj  8l  n^Xa  *alrfT 


• • • ■ •• 

• ©a  ©• 


•> 


6 ox  Xpbpd  Xbn  ai 
i>  i c* 


10. 


12.  iS  IDENTICALLY  EQUAL  TO -*dots  2-5>5-6  followed  "by 

dots  2 -5 -‘5-6,  ®®  This  sign  is  used  as  follows; 


X multiplied  ty  y divided  "by  x is  identically  equal  to  y 
X X y -t-  X i y 

©®  ■©  ®® 

CP 

©•  * ® 9 ' ©©  9® 


« • 


15.  IS  GREATER  THAN --dots  2-5  followed  by  dots  1-4,  «•  • • 

This  sign  is  used  as  follows: 


p is  greater  than  q 


a + b 


^ -yab 


P>1 


••  • ■ «•  «tt 

• © • 


•«©•••  ©•«•  *•  -®®* 

^ • •«  •©©*  ©o 

©••• 


^ ® © • © ' © ' 


. . • . © , . o • < 

In  order  to  avoid  confusion,  it  is  often  useful  to 
separate  the  signs  of  algebraical  operation  from  the  quantities 
which  are  affected  by  them. 


Example : 


a ^ b 

© • . • © © o • 

. . ©«  . . ® • 


Without  the  space  this  might  be  read  as  the  ratio 

• • • ■ «© • • 

• • •©  • «•  (See  "Ratio,”  page  l6  . ) 


of  a to  cb 


trf  i»«woiX6i  vjjA^imci  ti  .si 

iTOiXoi  M 9i  flsfi  #iiir  jj  jj  •^ofc 

Z Xni'pe  ^i0ol:^noi)l  al  z \fi  bdtlviJb  x z 

X r X -fr  T X X 

• <i  • • «•  #•  ••  •• 

• '••••*  • • • 


• • • . , 

• ' «•  a&oh  t(f  ^^»woJiol  ?-S  a,to/>— iAHT  SSTA3Sa  If  ,^I 

rr^'IIol  BA  ')aa;j  a*  n^a  aixfl 


^sy*  cf  ■»  A p fuwi.t  -f©^ftvi3  tl  q 


' • a ■ 

!i ' ••  * ‘ 

• ♦ 

9 - • • 

' a 

•'.a 

a * 

aa 

P<q 

aa  - ' 

' • • • 

• ’ ■ • • • 

• a 

a ' 

• a 

• a - • a 

aa 

• > aa 

• • • a 

- a 

• « 

a ' • • a • 

• a 

JiileBju  na;^to  «X  ifioiav^Kso  1>1ovb  T»Im)  oI 
BaiX’litm.p  ary  oto*i1  uoldfrwaqpo  iBolertXeE^a  lo  anBia  ad^  ©J’anBCM 


.nary  xd  i<yreTl«  Aotsta 

^ { oSq/aroA 

• • a»  • . • a 

• • • ' *• 

oi^m  atid'  at  X^Bcrr  ad  tilBlta  Bi£l7  aosqa  euiX  X^uocyxw 

• • a • ' • • 

( . ^*4  B5jOQ  '\ol3«fl"  aaP.)  *•  • ••  • <fo  o:t  a lo 


• • 
• a 


11. 


• • • « 

14.  IS  mot  greater  than— doto  2-5  followed  by  dota  1-4-5-6,  • . .« 
This  sign  is  used  as  follows  i 


• • » ' •• 

X is  nt)t  greater  than  y * • • • • • ■ • 


• .90 

15.  IS  GREATER  THAN  OR  EQUAL  TO— dots  2-5  followed  by  dots  l-2-4-5^  vo  gg 
This  sign  is  used  as  follows: 


«G  • * GG  GG 

X is  greater  than  or  equal  to  y • • cg  gg  • g 


16.  IS  LESS  THAN--dots  2-5  followed  by  dots  3-6,  This  sign 

is  used  as  follows ; 


m,  la  less  than  n 

GG  . • • • G« 

m i n • • GO  • • • G 

G • • • ® G G • 

. . . G 

17.  IS  NOT  LESS  THAN--dots  2-5  followed  by  dots  3-4-5-6,  gg  ^g  This 
sign  is  used  as  follows ; 

GG  • ‘ * G GG 

p is  not  loss  than  q g-  gg  ■ o gg 

G • ' . G G G ‘ 


18.  IS  EQUAL  TO  OR  LESS  THAN--dots  2-5  followed  by  dota  2-3-5-6,g«  JJ 

This  sign  is  used  as  follows; 


p is  equal  to,  or  less  than  q 


P < a 


gg  ' - * * gg 

G * GO  G G G G 
G * • • GG  G • 


} 


: o^of>  T.'i  Tdii  ii  .^ii 

' .vtll-l  Si>  .-6  ..t<;  alrf^ 

• • •%  *•  . • * ,':ir{.7  JO-'  f‘!  x 


r Y.v  brwrJ.Jo'i.  e.-S  JAU:.1  SO  f!  rMT ‘-p  jf  A3 '' 8»  -<l 

: av;- ca  l>jcu  cX  ai'r?T 


• «>•<»  ’ • •• 

■ 4*  • - 

■ * -.V  • • ■ • • • 


•'0  I2np-J  TO 

• Y V X 


rr^lr.  ‘ ' •**  .c*-r^  jjpvoj  io"^.  ?J  .u-f 

.bvollo'r  X'.--i  • ‘ij 


a u«- ; t:-.  .m 


9#  . . • ■ 

• ’ 4 0 

• tin*  ' • 


II  > m 


feiifl’ 


O'O 


. .T>  buva.iuo'i  f-ii  -Job-  «A‘”-  ti'  ."i’-’ 


: uV'.i/Io'^  ni}'  b c.i  Qx  rf.\i-Q 


• ♦ • • •#  >•  P BuOi  d’or  y-  c\ 

• 9 • > • 


••  ••, 

• o • 


UJOD  ^3  c-s  t.J(’i>--.HAST  mj  P3  0i’jAUC3  81  . M 

;HlA?.riC^  O'  LjeJ!  ni  IJll'T 


' : ^ ! 'fc  o jJt  q 


90  • • 

» V * • • « 

• O ••  '• 


• 9.  - 

• •• 


P > <J 


12. 


19.  18  GREATER  THAN,  EQUAL  TO,  OR  LESS  THAN— dots  2-5  followed  by 

• • •• 

dots  1-2-5-4-5-6.  This  sign  is  used  as  follovrs: 

• • ••  • • 
••  e«  ■ • 

X is  greater  than,  equal  to,  or  less  than  y . ••  •• 


• • ww 

20.  IS  GREATER  OR  LESS  THAN--dots  2-5  followed  hy  dots  1-5-4-6,  ■ 

. ' •• 

This  sign  is  used  as  follows : 

c • • • • • 

X is  greater  or  less  than  y • . • • •« 

«•  • • «•  •• 

. . • . 

21.  VARIES  AS --dots  2-5  followed  by  dots  1-2 -5-6,  ** 

This  sign  is  used  as  follows; 


a varies  as  b • • ..#.*• 

. > •«  ® • • ' 

aot  b •••••••■ 


22.  SINGLE  LETTERS^  when  representing  algebraical  quantities,  are 

preceded  by  the  letter  sign,  dots  5-6,  Example: 

- • 


23. 


If  A men  work  S days,  etc. 

.0.  -.  •# 

GREEN  LETTERS  are  preceded  by  dot  ’ 


follows : 


2 


TT*  V 


« > 


• • 

• • 

. • 

e • 

• • 

• • 

• • 

« ' 

• • 

. • 

• • 

® • 

« ■ 

..  •• 

They  are  written  as 


* This  sign  is  now  obsolete  but  will  be  found  in  some  books. 


• 


r 


''m 


¥^‘  f ‘voi  lu'!  '-S 

e.: “ K AB 

• 1-A.~ 

j HV  UT*r-  ir 

' ^ ' \ " ('?  '•'  ~-'d 

i Oj,  ^ 

■ '■  . 

V . - 

■;■•  A-i.  •’ 

•'V  « 

c • 1 

# *>  ' « ■ ■ 

■ ; . i' 

■ ,"■  i j . 

C.  . -J  ' . 

/•  - ' ■ ■ ■ 

■.  , i-r-  f O'’ On 

« » 

I • .>  f ..nT> 

* « 

, , ‘ ■*  . t i ^ < 

e’  ^ 

*.  it 

ft  it 

ft  * 

'*  • 

A > i« 

w i 

1 ‘.  *■  ■ 

cSo'i'-  •■:  '•■  ■' 

: OV''*' I.'r?" 

• a ft  - .ft 

ft  -t  •.  *.  . . 

. ;■’!/.  nr;  t/:  ' ' 

• E 

f • 

■ < ■ •.  ' . 1 ■ 

;'j> 

' •',  .'■>7  -V 

» ’ 

• • i ‘ C ■ . V'  “ ’-'.'j  •. 

-V  ••  ' V.;' 

' . , v*?J 

: ? -V  r •■..!!  .'i  11 

■?f  • i ; • • C' 

■ • •■■  >ft  . * 

«•  ft 

. . t 

» « -'■  . • 1^'  * # ■ 

.?  ■•  -f 

V . 4f 

» • • • 

4>  ■ • • i*. 

. / .1 .,:  H'.  -r  .vm 

^ •'  . 'f/.  i Jj'  r.-.'Tt 

, : ■>:  :e;  it;  u x •< i n 

■ .;  nv . ' ' ■ 

• • 

• 'ft 

• • « 6 


r 


K- 


■w  ■‘•.J 


;'’2U  fctifX  * 


if 


15. 


INTERNATIONAL  GREEK  ALPHABET* 


^ a : * ; 

I 

L 

iota  ^ ■ V. 

rho  • • •• 

• • ® • 

^ ^ beta  \ * ! 

K 

1C 

kappa  ^ ^ • 

. ® 

a-snia  ^ J 

. • «« 

p ^ gamma  — •• 

A 

X 

• • • • 
lambda  . . ® . 

• • • • 

Tt 

. . . # 
tau  • • ®® 

• • ® • 

■ ■ i>« 

A 6 <ieita  ; : : * 

n 

A 

* •• 

mu  • • ■ • 

m ■ • • 

Tv 

. . e 

ups lion  • • • 

^ « • e< 

E ^ epsilon  ^ * 

>3 

Y 

nu  • ■ • • 

® . • • 

^f<s. 

phi  • • ® • 

• • • • 

2 ^ zeta 

4 

> • •• 

xi  • • • • 

• •• 

t-p 

. • •« 

chi  ' ■ ®i 

• 

. . o . 

. . . • 

1 Tj  eta 

0 

o 

• • • • 
omicron  • ■ ' • 

f • • • 

1 1 

• - ft® 

psi  ‘ ' 1? 

^ a • ft  ft 

• • « • 

^ 6 theta  ® ’ • • 

U 

TT 

_ •• 

pi  • • • • 

n to 

. • 'ft 

omega  ' ' •• 

O'  * V 

* The  dot  3 is  used  with  the  character  only  when  it  appears  in 
mathematical  notation. 


* • 


•T  }«■  i/j-j  * •■ryii‘8'  'Ski^wiTk^ii-U  i 


• • • 

• • • ' 

* 

V»  ’•’  ) • 

• ft 

• j 

— ■ « ft 

. • ■ ■ ft;  cl<r 

' ft 

■Jt 

ft 

• 

• • ■•  -• 
• • -Kb 

• • * • -v7qay 

• ' ft 

y. 

>i  ^ V,;';- 

'V 

• » 

ft.  . 

f'ftJ' 

■ . T-  ■ 
■T  i c 

- ft 

. .i  . 

Aft  ft 

■A 

•f 

1 

roj 

» • • x» 

^T" 

» ft  •■  ■ • 

• • • yK 

• ft  ; ♦ 

A 

■A  3 '■■  ‘ ■ 

a 

ij 

A 

• • 

• • ■ 

' * 

>b  ^ 4 ’ 

iftft 

ft  • • • 

ft  •.«» 

\ 

* * * V 

* 

■X  A -■ 

fti«  ■’ 

• : ■•  Xjt 

ft  ft  • <# 

? 

• 

^ ft  • • 

«■— * ■ s*  % ‘ 

ft 

4^ 

» ft  < 

(ft 

• A • *> 

1b3C; 

■ t i 

ft  • ' • 

• • nO'li;  ■'•3 

« ft 

■ 7 

..ft  r.^ 

1 

H 

• 

ft  • ft 

.•■  T' 

■ 1 JL 

ft  ft 

■ ft  ft 

r' 

• ft  ’•  • 

i(  ■'  • ft 

y- 

e 

vl:v:'  Aflv  i 'J. 


, i( 

-.y  i~'i  S :•&  • 


14. 


• • 


DASHED 

LETTERS 

are  followed  by  dots  3-6, 

X ' 

B'C' 

7' 

A'  C' 

99  ‘ * 

• 9 

. . 0 ' - . • ' 99 

‘ w 

, . 9 . . • 

.0  <‘99  '9  • • 

99  9 ' 

99  99 

Examples : 


• • 


>«  • 


»•  . 

e . . (Qt 


l'  7k' 2h 


• • • 
• • • 

• • ' 


■ ■•••*  • • • •• 

..  ••  .«  •• 

• • . . « ® • ' 


• « 

• • 


(The  numeral  sign  is  not  repeated) 


25.  INFINITY— dots  1-2-3-U-5-6, 
00 


26.  PAIRS  OF  BRACKETS:  ^ ^ 

• • 

dots  2-4-6  and  dots  l-3"5^  ' ® • 

dots  1-2 -5 -5 -6  and  dots  2 -3 -4-5 -6, 
dots  2-3-6  and  dots  3 “5 ”6, 
dots  2 -3 -5 -6  and  dots  2 -3 -5 -6, 


» • ■ • 

• « • • 

• <1  •• 


€>  ' • # 

«• 


9 0 9 0 

0»  9« 


(The  fourth  form  of  brackets  is  seldom  used  mathematically. ) 


Ex: 


am  - 


2n  + a.,  + 2p  - . ( -m  + 2p ) 


9 - 

99 

9 • 

• 9 9 ■ 

9 9 

. . 

• 9 

90 

• 9 9 ■ 

• 9 

. ‘ 

9 • 

9 • 

9 9 

99  • • 

9 • 

• 9 

9 • 

99 

• • 9 

. . 9 

• 9 

9 • 

9 ■ 

* 9 • 

9 99 

99 

• • 

f • 

09  9 

. 99 

■ 9 •»  9®  •’  '99-  

• ' ?0  '9  •90'  .#'9‘  ■99*  •• 

• 9 99  • • 0 • • 9 90  • • 9 • • 9®  9 • * ■ ' • 


Simple  or  complex  fractions  may,  in  print,  he  written  without 
the  actual  use  of  brackets,  but  they  ca-nnot  be  so  written  in  Braille. 


Brackets  are  of  utmost  importance  in  accurate  reproduction  and  the  avoid- 
ance of  ambiguity.  When  the  numerator  or  denominator  of  a fraction  con- 
sists of  two  or  more  terms,  it  must,  in  Braille,  be  enclosed  in  brackets; 

should  bracketed  portions  already  exist,  a second  pair  must  be  introduced. 
(See  Fractions,  page  7.) 


t rj  Hv^=no1:  o v Q3HIA9  , ’'S 


« • 

• & . . « ; • 


■c'a  ' 

•-'  I : 

^ • « 9«  .#  ‘ 

■ • ; , 

9 .«» • l»  9 » '•  • 


: f ^9 

•io  *ki 


X 

'\ 

' • • : f • 

% « « • « 


•(is  V"'  I 

/■  .l.  1.  t 

'1  P--^'  'f'  4^)‘Sox.u.'i’  :?,'-?r)  «•  •«  ; » « « . .. 

■ r t ■ t •*  • • ' « « 


• • • 

•'  % 

#• 


« * 

JK  ^ •• 

t V>.i’- a'c5’.rr'!'riHn«|  , s 


• • 

■*  «► 

'•O-T' 


ier3\3A*!«  ^0 

,v.-J“.r  -vrlor  J:;i'  iV:i-S  actor; 
lijci  haa  t 


« • ' ■* 

V 9 * o 

^ Tor;  haa  i^^- 

2 aJ-oi) 

f » 
V • 

9 4 

■fc  •■>  . ' 

iif.a  ” 

S D.'tob 

c • 

. i-  < . • »■ 

^ ' -k  . > 

* j r; . 

. '•  •■■'  %i  ;,i  i‘  w -w  a a E ^ 

lo  ilv+x  o'!  oin  ) 

l/C 

|i^ 

' r* 

) 

- qS  + 

n->i  a ■ 

nS  j - fL' 

: T'!f 

• ■»  • 

* * 

. 

• <«  • 

. ♦ • • • « 

• • . • • 

• • • « 

' '* 

# 

• • 

• ’ • 

• • » 

> • • • 

■ • 9 ««  f • 

* • .«•  • 

• 9 • 

^ . 

'*  ^ ■ 

t # • • 

» • • ■ 

• • • t . • 

• • • * ; • • • 
♦»  • • • ; -t 

« 9 • • • « ■ f 

w"  OilJ  .W  .'JW. 

" V'v 

- <■ 

^ '.■'SCI 

4U  t'v>C 

rr  n ; jc,  4: . o /'a  1 x .t  f qnjo  o : ■ ■ 

A.fqCiUL 

.■oillx^TE.  nt 

i-T.y 

wf: 

ctf'u 

'-t::  I i;.jfl( -or*  edS 

•t  f 

• t 

* • 

• • • 

• • 


- . OvT  I t-’i'L'C'rr  c.'i  uJ's’Cf f'iO'txtBXil 

-■>  ■':  .'c'Joc'i'l  •■;  '*"'  T ' ^ ;a.  1.  ''Q  *•  t T^'/i  .•fi.’t  norlW  ,v,^-^fraic<r'iE  iOCTB 

V .”'0  r<  f..  *-,,10'.'  '■'•■■  ' r ; x;-,'.'  ai  .v3tf?3  ) •,  ^ocri'^.t  v^rroc^*.  xo  •"■•1  "xo  a-ta.i^ 


,i'  t'd  J:;  .i 


<n  ' _ >[)  l y. 


• e.;0  ; tT^O.l  / -.’'I^-OXiu 


15. 


Examples : ^(x  + y) 

7(x  - y) 


9 • 

99 

99 

- 9 

’ 9 
99 

9 ■ 

■ 9 

• 9 99  • 

9 • . • 9 

•9  99’ 

. 99  9 • 

• 9 -9 

9 99  9- 

•9  -9  9'  •©  99  -9  99  ’’99  ©• 

99  • 99  • 9 99  9 • ■ • • 9 • 9 ’9 

999.  99  99  *9  999*99  9’ 

’ 9 
99 

99 

a 

- b 

10(b  - 

_£l_ 

2(c 

- t) 

5(b  - 

a) 

’ 9 

9 ' 

*■  9 

9 • 

• 9 

9 ■ 

9 . 

9 • 

• V 

9 • '9 

• 9 • • 

9 . 9 • 

9 . ’9 

99  • 9 

99  99 

9.  ’9  99  *'  9'  9’  '99*  9*  *9 

9.  9.  .99*  *9  99  ’ ’ 99  ’ * 

. . . 9 , . 9 ' • • 9 ■ 99  * 9 99  99 

• • 

• • { 

* 9 
9 ■ 

' 9 

9 • 

9 . 

. 9 

• • 

9« 

9 ■ >9 

'9  99 

9 • 99 

■ 9 9 ' 

• • 99 

9 ■ 99 

• 9 99  ’99‘  ■'  ®‘  9’  '9 

.9  ’>  9’  9’  ’9’'  ‘9  99 

99  ’9**9’  ’’9*  99 

Notice  the  second  pair  of  brackets,  which  does  not  appear 
in  the  printed  version,  that  are  necessary  when  it  is  written  in 
Braille . 


FRACTIONS 

In  the  writing  of  fractions,  especially  complex  fractions,  much 
depends  upon  the  correct  use  of  the  brackets . In  the  third  and  fourth 
examples  which  follow,  note  well  the  addition  of  the  sets  of  brackets 
which  do  not  appear  in  the  print. 


1. 


a + i 


a .6. 


..  ••  <•«•••  ••  •-« 

• • ••  ©.  ••  •• 

••  ..*•  ••  ••  • ® * 


9 99  9 ‘ * 

. . .9 


2. 


m - i 

^ 

1 + 2 
m 


9 99 

I . 

9 9 • 


*9  99  -9  99  9*  ‘9  ’^9-9  9 

9 -9  .9 

f.  99  ..  9.  9.  9<  9*  ’999  ‘ 


■ 9 9 t -9  99  9 

9’  ’99 

• 9 99  • • 9 • 9 ■ 9 


* There  is  no  danger  of  this  being  read  as 

j ' a “ b'l 

written  ' / 


a - b 


because  it  would  then  be 


■ 


16 


3. 


a + 3 


I - 5 ~ bd(§  - 5) 


be  - 5 bd 


9 . 

■99' 

. • 

■ 9 

©9  9 

• • 9 • 

9 9© 

• © 

99 

• • • 9 

9 ■ 

9 ■ 

• 9 < 

• 

9 • • • 

• • 

99 

• • 9 

• 9- 

9 • • 

9 ■ 

• * 

9 ■ 99 

’ * 

9 ■ 

. . 

“ 9 

99 

9 • 

* 9 

' 9 9 • 

9 ' 

99 

• 9 

99  ' 9 

99 

• ■ 

9 ' 

• 9 

• 9 

99 

- • 99 

9 • 

• 9 

9 > 

. • • • 

• 9 

* 9 

•• 

• 9 

• • 

9 • 

99 

9 • 99 

9 • 

• ‘ 

99 

• 9 

99 

9 • 9 • 

9 9 

9 • 

• 9' 

'•09 

• 99  ' • 

• 9 

9 • 

' 9 

• • 

• • 9 . 

’ 9 

• 9 

^ • 

9 • 9.  ' 

’ w 

. . 

. • 

• 9 

99 

• • 

• 9 

• • 

9 • 

9 • 

• 9 • • 

* ' 

^ ' 

^••••••-  ■••• 

• • • ■ © • 

••©•f*  •• 

. 0 ■ • ■ • ••  •©  ©• 

• • • ■ • ' •©  ' * 

>©••••«©©' 

.«  ••  •.  ©•  •©•« 

«•  •© 


4. 


->-lo  I 

2 +' A"T“' 

8 2 


• 9 

9 

• 9 

‘ 9 
9© 

99 

99 

• ■ 

« « 

• 9 

9 ' 

9 ■ 

• « 

- 9 

• 9 

99 

• • 9 • 

■ 9 
• 9 

1 

9 ■ 

• 9 

• 9 

• 9 

99 

9 ■ -9 

9 • • • 

. . • . 

©•  © • 
© • • 9 
• • 9 • 

9 ■ 

99 

99 

• 9 

• © 

©e 

« • 
9 ‘ 

9 ' 

• 9 

• 9 
■ 9 

99 

©9 

« 

• 9 

9 * 

• 9 
9 ■ 

< 9 

. c 

• 9 
C 9 

©9 

99 

• © 9 • 

. . t)9 

9 ■ 

• • 
9 • 

• 9 
' 9 

• 9 

9 • 

• 9 © • 

• • 9 ■ 

9 • . • 

9 • • © 

• 9 ©9 
9 ■ 99 

27,  ratio — dots  2-5  ' * This  sign  is  used  as  follows: 

• 9 


a : b 

. . « • 

• • © ■ 


a : b = c 

• 


AB  ; AC 


©•  99  ■ • ©© 


• • • • • ' 

. . • • • • 


28.  proport  1 0M--dota  2-5  followed  by  dots  2-5^  ??  ?* 
This  sign  is  used  as  follows : 


a is  to  b as  c is  to  d 
a ; b : ; c : d 


• ‘ « 

• • • 


9 • • © • • © 


29,  LONG  DIVISION:  AFTER  DIVISOR— dots  1-3-5,  ' 

BEFORE  QUOTIENT--dots  2-4-6, 
This  sign  is  used  as  follows : 

124 

12114^6 " 


©•  9*  ©«  •©  •■•©  •’  ©'  *©  '©  * 

.©  ••  .«  .9  ••  -9  ©••©•*  -®  • 

9©  © • 9©  •• 


« 


• 9 

• C 


■ 9 

• • 


• 99 


t 


•K  ^ 


17. 


30.  SION  OF  THE  DECIMAL  POINT— dote  k-6, 
as  follows : 


• • 
• • 


This  sign  is  used 


10.25 


.64 


497.29 


. • • ' • • 

• 9 

• • 

- • 99 

• • 

.9  • • •• 

♦ . 

• • • • 

> • 

. . • i 

» • 

• • • • • • 

• • 

• • 

* • • > 

' * 

• * ••  • • ••  • • • ■ ■ • 

.«  ••  •.  ••  •• 

• • • • • • ' 


Note  that  the  numeral  sign  precedes  the  decimal  point  in  .64. 


The  decimal  point  should  not  he  confused  with  the  multiplication 
sign  which  is  sometimes  expressed  by  a single  dot. 


.06(900  - n) 

• «.•••  ••  ' • • •• 

. • • ••  • - • * • • • • ••  ••  • • • • • • 

• •■c •••  •• 

31.  SIGN  OF  RECURRING  PERIOD— dots  4-5-6,  -I  This  sign  is  used 

• • 

as  follows : 


= 3.5 

• • •• 

• • ••  • • 

When  the  whole  decimal  fraction  recurs,  both  the  decimal  point 
and  reciirring  period  sign  must  be  inserted. 


» • 

8.16  X 3-142857 


• • • • • • • • 

s*  e« 


■•••••  . 9 mm  •• 
••••  ...«•• 

• « . • ■•••••  • • 


-•••  99  •-  ••  ••  •• 

• 9 9 ■ 99  ' 9 99 

• 


32.  ROOT  SIGN--dots  1-2-4-5-6, 


• • 
• • 
• • 


This  sign  is  used  as  follows: 


• • 

• • 

• • 

■ • 

• • «• 

• • 

99  9 • 

99 

• • 

• • 

• • 

• • •• 

• 9 

• • • • 

9 • 

• • 

• • 

99 

Square  and  cube  roots  are  not  expressed  with  the  root  sign 
as  -there  are  special  signs  to  represent  them.  (See  pages  17^  19^  21.) 


■ -/  'M  . 


TH' t '( 


• r . 


' r I . 


u *< 


:■  T,  ^ 

.-Jfr 


r f «.  ••;  • *- 

,♦  -I  ..•  if,  >. 


“ y*  • * fS 

f < • . ; - 

. . ; ; 4-  . . . «r  « 


iCO  T'<'i  ■ V 


ICJ.  - 


. 'Sf  ..  • >*•'*■ 

I 

I 
I 

~ , r c ■ ' • ' C 

I'  ■ C GO 

Tl.  'f-  ■ ' 

bm  _ : 

Icliioqn  sGGi  n)Q 


#■1  ■ 3 at  ''  • • . . iT  • • ■ 

. . » •:  . r. 


• a 


18 


Whole  numbers  do  not  require  hrackets  hut  fractions  should  be 


bracketed. 


Examples : 


• • 

• • 

• • 

• • 

• • 

• • 

■ • 

• • 

■ • 

• ’ 

•# 

• • 

• • 

• • 

• • 

0 • 

• • 

• « • 

«• 

- 

• • 

• . 

• • 

• « 

• • 

• • 

• . • • • • 

When  the  whole  of  an  expression  (algebraical  or  numerical)  con- 
sisting of  two  or  more  factors  or  terms  is  to  be  affected  by  the  root 
sign,  it  must  be  enclosed  in  brackets;  if  any  part  of  such  expression  is 
already  bracketed,  a second  pair  should  be  introduced. 


Examples : 


'A  r 

V 


ab 


7 


2a 


«• 

• • • • 9 • 

• . • - 

••  •• 

• • • • • • • ■ • • 

’ • 

• mm- 

m ‘ ‘ m 

• • mm  m • 

’ # • • • . • • 

« . 

- m • • 

• ■ • • 

m ■ • • ■ • 

• • • • -••••• 

t/a  - b 

^£(a  - t) 

••  ••  •• 

• • « ' 

m • 

• • 

mm  m • 

■ m m ’ * # m 

. . • • « . • ■ • m 

••  • • 

• • • • 

• m 

* • 

mm  mm 

■ m m - m - - 

• m ••  • • mm 

• • • • * • 

m • 

• • 

• e mm 

mm  • ' • • 

' • . • • mm 

(For  the  writing 

of  7/  a^ 

see 

"Square  Root",  page 

19.) 

Note  the  difference  in  the  writing  of  the  two  examples  which 


follow : 


H// 


mm 

mm  m - 

■ m mm 

• m 

mm  ■ 

. . ' © 

m - 

. m • • 

y 


• • • • 

. « . . . • • • 


• •• «•  •• 

••  •. 


• • 

• • 

* • • • 

• ' 

f . 

• • • ' 

' • mm 

mm 

• • 

• m 

mm 

• ■ . . 

• m 

• • ' ' 

■ m 

mm 

• • 

m ■ 

* « 

• • • • 

m • m- 

• • 

• • 

19 


53*  SQUARE — iots  1-2-6,  «.  This  sign 


^2 

2 

3 

a 

• • •• 

• • 

9*  • < 

• • • • 

• ‘ 

99  - • 

* • 

* • 

xy^ 

(xy)® 

99 

• • • • 

• • ••  ••  • • • ‘ 

, , 

•99- 

• . • • • • •••■ 

«• 

99  • • 

• ••••••  * • 

is  used  as  follows : 

?2  = k9 

•oe  ••  ..  ••  *•••  •• 

*•••  •.  ••  - ••• 

® • • . • «•  . • * • 


(12|)® 

•.  ••  • 9 9 ’ <!>  • 9- 

9 ..  9 ..  9 * • 9 9 - 

• • •• 


(a  + b)^  = 

a^  + 2ab  + 

••  ••  ••  •• 
••  ..  ..  9 ’ -9 

• • •• 

99  99  ■ - 

.1  . • . • 

• • • • 

9 f • ‘ 

• • • • 

• e 9 ■ 9 • 9 ■ 

> o • 

99  ■ • • • • 

• > • • • 

• • • • • 

3^*  SQUARE  ROOT — dots  3''^*5  •«  This  sign  represents  only  the 

• • 

square  root  so  that  the  numeral  2 is  never  required  to  distinguish 
it  from  some  other  root.  This  sign  should  always  be  used  in 
preference  to  the  numeral  2 followed  by  the  root  sign.  (In  using 
the  Calculating  Board,  there  is  no  special  way  to  express  the 
square  and  cube  roots.  The  numerals  must  be  added  to  the  radical 
sign. ) 


Examples ; 

\[ijr 

{T 

• • • • • • 99 

•9  99 

• • • • • 

■9  • • • • • • 

• • • • 

• • •• 

• . • • 

When  the  whole  of  an  expression  (algebraical  or  numerical) 
consisting  of  two  or  more  factors  or  terras  is  to  be  affected  by  a root 
sign,  it  must  be  enclosed  in  brackets;  if  any  part  of  such  expression 
is  already  bracketed  a second  pair  should  be  introduced. 


9 9-  9 • 9 .99-  -9 • 


Ex.  : 
(a) 


• • 


I 


■ 4* 


• ‘i 


' r- 1 


I 


i 


j 


\.  tf  ' 


J ' 

1 


4 


I ■ 


\ 


■ -J  .‘t 


f 


20 


0^) 


• < 4 

• • 


• # • • 

• • 

• • * ^ 

0 1 

• 0 0 • 

••  **  •• 

• • 

• # • • 

O0 

♦ 0 • 0 

• • 

• • • • 

00 

00  ' ‘ 

m • I 

• • 


• • • 
• • • 


% 


• ' 

• 4 


• • • • 

• • • • 
• • *• 


(c) 


Brackets  are  needed  for  fractions  "but  not  for 


whole  numhers. 


x_UL 

\x  + 7J 


• • • • ••  . . 


• # • • • • • • •• 

• • • • • ■ • • •• 


• • • • .••••< 
< • • ••  ‘ • 


(d) 


2 +,.m 


0 • 

* 0 

> 0 

• . . . 

• 0 

0 . -0 

• 0 00 

0 • -0 

> 0 

0 ■ 

• 0 

0 • 

00 

0 ■ 

• 0 

0 ■ 0 ‘ 

• 0 

•0*0 

• 0 . • 

• 0 ' ' 

• 0 

0 ’ 

00 

0 ’ 

00 

• 0 

00 

• • -0 

00 

00  • 

0 • 0 ■ 

00 

* ' 

00 

• 0 

(o) 


- 2xy  + = X - 


• 0 -0 

00 

0 • 

. . .0 

0 • 

00 

00  • • 

00 

0 • 

0 • 

. . . ■ 00 

. . 00 

• 0 0 * 

, ^ 

0 • 

• 0 -0 

0 • 

« • 

.00. 

• 0 

0 • 

• 0 

00  00  • ■ 

• 0 • © 

0 • -0 

00 

. • 0 

0 • 00 

• • 

00 

00  • 0 

00 

• 0 

0 • 

0 • 00 

(f) 


= i_  /l5xy 

V 5y  n/  25  i 5y  V 


• 0 

■ 0 

• 0 00 

00 

• 0 ' 

’ 0 0 ■ 00 

0 ' 

• 0 

© . 

• 0 

. 0 

00 

00 

•00- 

. 0 

0 ■ 

• 0 • ' 

. . 

. • 

• 0 -0  -0 

■ 0 

00 

00 

• 0 

00 

0 • 

• 0 

• • 

• • 

■ 0 

•0-0 

0 • 

■ 0 

0 • 

• • 

• ■ 

0 - 

00 

• 0 

00 

. - 

00 

0 ' 

00  • • 

• 0 

0 • 

0 • 00 

• 0 

. . 

■0  0 

• 0 

■ 0 

0 • 

00 

• 0 

• 0 

' 0 

0 • 

0 • 

00 

00  0 • 

* 0 

0 • 

.0.0 

00 

00 

00  ‘0  • < 

• • 

• 0 

■ 0 

'0 

f 0 

0 • 

■ 0 

• • 

• 0 

• ♦ 

• 0 • 0 

00 

■ . 00 

00 

4 • 

• • 00  • 

• 0 • 

00 

♦ ■f 

00 

0 ■ 

■ 0 

00 

• • 

f $ 

00 

00  0 • 

• • • • ‘ 

• • • • • 


(g) 


^ 


‘ [T-  i 

V3  2 


(Wo-^ice  the  repetition  of  the  numeral  sign  to 
prevent  this  from  being  read  a-s  1 y) 


27 


• « 


• • 
• • 

• • 


* • •( 

• • • 

• • • 


. . . « . « 

• • * . • ' 

• # ••  • 

• * ••  • 


• e • • • 

• • ••  • 

• • 


• « • • •• 

• • • • •• 


• . • • 


*The  numerator  and  denominator  consist  of  two  terms  and  must,  therefore, 
be  bracketed  separately  and  then,  the  whole  being  affected  by  the  index, 
must  be  enclosed  in  a second  pair. 


OS 


• • • • ■ • • 

• • • • • 

• • • A . « • ^ « 


• . .«  • 

• • • • • •.•  -I  • . # 

• • * ♦ • • • » « 


V 


«) 


• Cr 

: • ♦*■ 

5»  ’ -.  • 

• * f *.  • 

<r  4» 

. •<.  a 

P • 

*•  s 

4 » • .. 

• • ••  • 

; : 


sol  ooa  lol  i/OiloOfl  0*Sfi 

. a-forfau.'.*;  [rr/w 


=/-i  - x\ 

■ vt- V 


(o) 


♦ 

#•.»»»>  . . 

.9 

a • as#.. 

* a 

• • 

9 

. ^ 

a 9 9 9 4- 

* • • 

■ * 

. 

• 

9 <» 

.*  ■ 

9 9 -a  •»  . 

99 

« • 

• » . - 6'  M • g 

♦ * 

A 

• -1 

Q'  . . 

■pii;. 


(1^) 


• 9 

® • 

• . 

• 

09 

9 ■ 

> • 

. # * • 

' « 

•»/ 

9 

«■  9 

•9  ^ -• 

• • 

«. 

• 

A • 

«•  . 

® t , ft 

' » 

» 

9 • 

® <> 

• • 

«• 

' 9^ 

» .4^ 

■ ' ® f-  r •.. 

♦ ft 

X 

- X 

4. 

-M»  -J 

' V ^ 

9.9  . • 

. . 

• 9 

.'  ♦ 

w^tj. 

• . * 

99 

9 ft  • • 

. 9 

ft 

9 m ■•  .’ 

9 

<S  » « • 

• 9 

• ' 

■ • 

« • 

• . 

• m 

. . 

* 1 '4-  'f 

• » 

•9  ■ 

• • 

’ •ft  ft. 

,J9  ■ 

. •• 

. » H 

m,  ^ j 


•»  • 


(o) 


V >cc 


V V 


(1) 


. ><»  f*3 

• <»  • •^  . ' rf.  • • r • • • • « 

# ■ '♦  % '■  - . »»  •.  - »<» 

.IT,  -if  ft  - ft  4t  - i» 

• • ^ • • . «•  • 


’f'  • -90 (>;»  - 4*-  ••  m9  ^^9  9 • % •■ 

a-  *••. 

a • • ^ % *•%.••  • • 

«>«>  <»•  -*•  •••  *.  .*  . 0. 

•*••#•♦•  c»  t • 1 ^ 1 • 

« ••>  ««k 

«• 


A *» 


F ' » 41  « > • - > • ^ # 

V*  iigl.u  X.«'\*:jTy=a  vit:r  'i^  'qoT  dJ  ^o'iioV' 

r>„i.  r r.:'-'d  ascii  urict  

~ - i\.v -11 

V •;.  V - V 


r ••  :i 

■ ■ •• 


(8) 


• ■ 9 ■ .' 


ft  ■ « , a» 

am 

• A 

90 

0 • .9  ^ r • 

• ■ 

• • 4 ♦ 

• • ■>  • ♦ • 

» • 

» t - • .i*  • * 

# 

• • 

• • • 

#• 

• P 

f ''  • 

• 9 

♦ 

♦ , V * 

• • 

• i* 

P 

* 

• • • • 

• • 

• • 

•-. 

.■  • 

• • 

• > • ft 

• ft 

. .'DO*:  i-n*  ^sfdL'ai  acfi  J-  r.v*  1.-  Jirlsrco::  loJiSi:’ -ft  ‘..ru}  toJin  Jinsj.*  oifT* 

^3t--.l>r<.»  . ^.j  'itJ  v'Cf  oiOAV  ,;nX  , f:  .'^  X/  v.i .. j . 'f/.qPB  6oJ‘y3(aai'i  c4 

.-X:.-  .■  *;1  t>08ulc»m>  ->^ 
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(h) 

V x2 

+ 

2xy  + y^ 

• 0 . 

• 0 00  0 • 

X - y 

0 0-00 

00 

00 

0 • 0 • 

• 0 

• 0 00 

• • 

00  0 . 

• 0 

0 

, 

0 0-  • • 

• 0 

0 • 

' 0 

0 • -0 

0 • • • 

• 0 

• 0 -0 

(i) 

\ 1 

1x2 

+ 

2 xy  + y^ 

- 

M 

X - y 

• 

■00' 

• 0 

00  0 • 

• < 

» 

0 ‘ 

■ 00  00 

. . 

00 

0 ' 

0 • -0 

• 0 

00 

00 

0 . • • 

■ 0 00 

0 • 

. . • . • . 

• < 

9 

0 ’ 

. . -0 

0 • 

• 0 

0 • 

•0 

0 ■ 

• 0 

• 0 

■ 0 00 

0 ' 00 

• 0 

00  -0  '0 

00 

• 

• 00  00 

• 0 

00 

' 0 

0 ' 0 * 

' 0 

00  0 ' 

00 

0 • 00 

In  examples  h and  i notice  the  use  and  location  of  "brackets : 
that  in  the  firsts  the  square  root  applies  only  to  the  numerator  and, 
in  the  latter,  that  it  applies  to  both  the  numerator  and  denominator. 


55.  CUBE--dots  1-4-6, 


This  sign  is  used  as  follows: 


x3 


2?5 


45  = 64 


••  •• 

••  ■ • 


• • • • ••  ■ • 

• • 


• •••  •• • f)«f>e 

• « • • ■ • cf)  ••  • » « ■ *e 

• 0 . . ■ • . . • . 00  • • • * 


•000  • • 00  0 ■ 
0 • - * 0 -0  • 0 

0 00  0 • 00  0 ■ 


(x  - y)3  = 


00 

. . . • 

00 

• . 

00  00  * • 

« • 

• 0 

• • . • 00 

• 0 

^2  2 
1?  - y + 5xy 

• * *0  00  0O  0 ■ 
.0  0 . • . • 0 • 

0 • 00  • • 00  0 


00  « ' • 0 00  00 

.00.  .0  . . ^ . 

00  • 0 00  .•  ' 00 


00  0-  • • 00  00 

.00,  .0  .0  . . 

00  ■0  0*  00  x0 


• 0 0 0 

0 • 

- 0 

‘ 0 

0 • -0 

• 0 

0 ■ 

• 0 • • 

00 

• 0 

0 • 

00  • • 

- 0 

0 ■ 

00  ' • 

0 • 

0 • -0 

0 • 0 ' 

00 

• • 

0 • 

- 0 0 • 

• 0 0 • 

■ 0 -0 

• 0 

• 0 

0 • • 0 * • 

» • 0 • 

• 0 0 • 

■ 0 

0 • 

• 0 00  • • 

0 > • • 

0 • -0 

00 

0 ■ C0  0 . 
00  ■ • ’ 0 

0 • >0  0 • 


56,  CUBE  ROOT — dots  3-4-6,  This  sign  represents  only  the 

00 

cube  root  so  that  the  numeral  5 is  never  required  to  distinguish 


it  from  some  other  root.  This  sign  should  always  be  used  in 
preference  to  the  numeral  5 followed  by  the  root  sign.  (In 
using  the  Calculating  Board,  there  is  no  special  way  to  ex- 
press the  square  and  cube  roots.  The  numerals  must  be  added  to 
the  radical  sign. ) 


• 0 00 

00  00 


= 5 

V 

00  0 00 

00  00  00  • 0 

. . . . •00  . * 


5/5 

Va 


0 0 


00 


• 0 


Examples : 


• 0 • 0 0 • 

• • *0  0 f 

00  00  ' 


00  • • 


«*..  m 
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V/hen  the  whole  of  an  expression  (algebraical  or  numerical) 
consisting  of  two  or  more  factors  or  terms  is  to  be  affected  by  a 
root  sign,  it  must  be  enclosed  in  brackets;  if  any  part  of  such  ex 
pression  is  already  bracketed  a second  pair  should  be  introduced. 


Brackets  are  needed  for  fractions  but  not  for  whole  numbers. 


• • 

• • 

• • • • 

• e •« 

• • •» 

• • 

. • 

• <» 

• ■ 

• • 

. « 

< . •• 

• . • - 

. • • • 

• • 

• • 

• • 

■ • 

• < 

• • 

• • 

• • 

• • • • 

e*  • • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• 9 -9 

• 9 

9.  99 

9 • 9 • 99  9 ' 

.9  -9  '9  -9  9 

. 99  9 • . • 

• 9 

. . 9 . 

< 9 

9 • 99 

....  .9 

99  • . 9 . • . 9 

• • . • 9 99  99 

99 

99  • 9 

99 

• * f # 

.9  • • . 9 9 • 

99  9 . .999- 

• .99 

• 9 

99  9 > 

9 • 

* 9 9 • 

• 9 

99  99  ’ ■ 99 

9 • -9  9 -99 

9 • • 9 f 

99 

• 9 

• ' 

9 • • • 

• 9 99  • . 

’9..  '99*  9.  .* 

• « 


c i. 
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^a3 


3a^b 


+ 3 


a + b 


• • ••••  ••  • ♦ 

,.*...  .•#  .#•■-.•-••• 

• ■•■••••.••■•  • • • 


••  ••••■••••••  ••• 

m ■ ■ 9 ■ ■ . ■ ••#■•  ••• 


*•  •••• 

. . •• ••  • • • • • - 

• • • • • 


Compare  the  example  to  follow  with  the  one  shown  above. 


• • 

37.  FOURTH  POWER — dots  1-4-5-6,  * This  sign  is  used  as  follows: 


4 

X 

-8aV 

• • •• 

. . ■ • 

• • • ■ • • ••  • ■ 

• • 

• . ■ « 

• • • • 

• • • • • • 

■ • 

9m  - • 

• • •• 

‘ • 

cy  + 

4b^ 

• • 

• ■ 

■ • 

• • 

••  • ■ 

• • 

99 

• • 

• • 

■ 9 99 

• • - • 

. . ■ «k 

• • 

• • •■  • • 

• • 99  9 • 

• • 

• • 
• • 

• • 
*• 

• ♦ 

• • 

♦ • • • 
...» 

• * 

* • ' 

«• 

' • 
• • 

' • 

• • 

9 ■ 99 

• • •• 
• • •• 

• • •• 

• - 

-••••■ 
9 • 99  -9 

■9  - 

99  • - ' • 

• • 

• • 

• m 

• • 
• • 

• > 

• • • • 

•«  . • 

■r 

• • 

• • 
*9 

o)2 

(m  + n)^  = + 2 mn  + n j 


• ••  • ■ ••  • • ••  ' • ■••••' 

• ■ <•  ••  • •••••■  '• 

• •<  -•••  •• 


• • • ' • • • • • 

••••••••••• 


• • • 

- • • 


• • . 


The  numeral  4 is  included  in  the  sign  dots  1-4-5 -6 


• • 


^ ^ <-■ 


'I;  45  ■ 

• ^ A 


C,  V;  A.  t- 


'.b. 


!i  ^ ■*■  > ■ ^ w«  ■ 

(j  • . I tf,  1-, 


■;!>  5’ 


■ r <•■  i'  5v 

■£•  • t >■ 


S- 


. ? « • V. 

ft  • >r- 


4*  ■-> 


...  . . :j. 


- »•. 


. » 


■ 
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38,  NUMERICAL  INDEX  SIGN— dot  4,  ; ; This  sign  changes  all  the  Braille 
signs  of  line  1 (see  page  2)  vhich  appear  in  the  index  into  numbers 
and  is  used  as  follows: 


» ■ 

• • 


o*  ■ o ■ • 

• « 

When  the  whole  of  an  expression  (algebraical  or  numerical) 
consisting  of  two  or  more  factors  or  terms  is  to  be  affected  by 
an  index  sign,  it  must  be  enclosed  in  brackets;  if  any  part  of 
such  expression  should  already  be  bracketed,  a second  pair  must 
be  introduced. 


Examples ; 

2n  + 1 


(2n  + 1)' 


. . • . 

• • • 

9* 


♦ 

9 


r5  - 4 bx^  - 


99  -99 


99 


9 • 9 


■ • 

• 9 • 

. . .9 

> 9 

• 9 

• ■ 99 

9 • 

99 

• 9 

• . 

99  99 

9 ■ 

T 

• 9 

• • » » 

4 

12 

L. 

ax  - 4 

• 9 

99 

99  • • 

• 9 • 

• • 

• 9 -9 

9 • 

99 

• 9 9 • 

99  99  - 

■9-9 

9 ’•9-99*9*  •••■ 

• 9 - 9-  .99.  ■*  •99" 

• 90  • • 9 • • 9 • • 99  • 9 


2x3  6 

a = a 


♦ • 9 

99  • 


CX 


9 * 99 

.9  ' . 


- bx' 


>999  99 
99  '• 


2 4' 

- — ax 


9 99 

■ 9 ■ 


■9  99  - 9 -9  99  9 - 9 

*9  •99-  -9  *.  9-  ••  -9  •«  -99 

99  . • -9  99  ’ - -9  • 99  >9  9*  99  • 


• 9 

9 • 

• 9 999. 

•99- 

9 • 

9 . 

9 . 

99 

• • 

• 9 

• . 

• • 9 . 99 

• 9 ' . 

9 • 

4 . 

. . 

■ 9 

99 

• • 

9 • ' . 99 

00  ■ * 

' • 

. 9 

• • 

9 9 

9 • 

, . 

99 

99  .9  -99 

99 

• 9 

9 • 

- •99- 

• • 

• • 

■ 9 

■ 9 

• 9 

9 9 

• . 

99  9 ’ 99  • 

99 

• • 

99 

9 * 

.9  9 • 

. 9 99  9 • 9*99 

99  9 

• • 9 

•99. 

9 99 

99  ' 

• . r 9 .99 

■ 9 9 

• 99 

aV 

• a b 

7c5d^ 

■ l4o5d° 

9 • 99  9 * 

9 ■ 

• 9 

' 9 99 

9 • 99  99 

99  99 

• 9 • 

• • 

• 9 99 

. . . . 

• 9 '9 

. 9 . 

. 9 

9 • 

99 

• 9 .9 

.9 

• 

9 • 99  9 

• 99 

• 9 

-9  9 • 

99  9 * 99  . 

9 9.9 

• 9 9 

. 9 

9 • 

99  * ' 

99 

. 9 


9 99 
9 • 


fl 


•.tMl 


1 

i 

] 


‘y 


?-  •>  • »• 


ft  - 


/ 
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39*  LITERAL  INDEX  SIGN — dots  4-5,  .T  This  sign  is  used  as  follows; 
100^  ^m+n 

• ®-  •#  ■•*•••  ••  • •••• 

When  a literal  index  consists  of  two  or  more  terms,  it  must 
he  enclosed  in  brackets  otherwise  the  sign  would  affect  only  the 
letter  which  immediately  follows. 


40.  NUMERICAL  SUFFIX  SIGN— dot  6,  This  sign  is  used  as  follows: 


w 


c6 


^2 


• • 


m 


mm 
0 • 


0 

0 


00 


00 


0 

0 


1 

W2 


• • • • 

00  ■ ■ 

0 0 ■ ® • • - 0 • 0 

The  sign  chaiiges  all  the  Braille  signs  of  Line  1 which  appear 


♦ * • 
• ■ •• 

• • • • 


in  the  suffix  into  numbers. 


• • 

For  the  saving  of  space  ’ ♦ • ' 

• • • • 

••  • ' • • 

written  for  • • • • • • 

• • ' • • • 00  - 0 ’ > 


• ■ 0 • ••  00  etc . , are  often 

• • 00  • . 

00  ■ • 00 

etc . , and  in  such 


cases  are  separated  from  the  punctuation  sign  by  dot  5 s-s  • 

• • ••  00  • ‘ 0 0 

• 00  0 • 0 ■ 0 • 00  •'  0 ■ ‘ ■ 00  ■ 0 0 ■’  0 

\ 


4l.  LITERAL  SUFFtX--dots  5-6,  This  sign  is  used  as  follows; 

• • 


• • • « •• 
■ 0 • • 

• • • • * • 


e 


26. 


k2,  FACTORIAL  SIG«  —dots  2-5-5-6,  JJ  This  sign  is  used  as  follows: 


factorial  2 

1,2  or  21 
— . . • . 

mm  m ‘ 


factorial  3P 


«•  •• 

• • • ■ 

• • . • • • 

(The  numeral  sign  is  not  used. ) 


m • 

mm 

• • 

mm 

mm 

• • 

m • 

• m 

mm 

• • 

■ m 

m - 

n(n-  1)  (n  - 2) 

31 

• o • * o • -9  mm  • ‘ 

■ ® m ■ ■ m ■ m 

mm  • • m • • • • • • ' 


• o-  m • • m ■ m ••  •• 


43.  NUMBER  OF  PERMUTATIONS  OF  N THINGS  TAKEN  R TOGETHER 

P m mm  mm  * • • - 

'k'  N • m ••©•  • m mm 

. m m ■ m ■ - m m ■ 


NUMBER  OF  PERMUTATIONS  OF  6 THINGS  TAKEN  5 AT  A TIME 


m 

■ m 

mm 

mm 

9 

• • 

® ' 

m • 

. . . • 

9 

© 9 

9 

• • • • 

44.  NUMBER  OF  COMBINATIONS  OF  10  THINGS  TAKEN  5 TOGETHER 


@ .©  c • ■ m mm  m • 

• m ■ m mm  m 

. m mm * • 


HUMBER  OF  COMBINATIONS  OF  N THINGS  TAKEN  R TOGETHER 

• «•  mm  ■ ■ m ■ 

m - m ' © mm 

mm-  ‘ m f 

■ mm- 

45.  U6ARITHM  TO  BASE  10  ■%%'■ 


C 


- m 9 • 
. m • 

46. 

TABULAR  LOGARITHM  • ® ® • 

• © 

• o 

• ' 

47- 

TO  BASE  e 

- m 

‘ • 

m ■ 

. « - m 

LOGARITHM  OF  n 

. m 

9 ■ 

a 

■ 9 • • 

48. 

■ m 

. m 

■ m 

■ m 

m - 
■ 9 

■ mm-  4 • a ' 

• • « 

• • .«.#•••• 
• ••  ’9  -9  mm  m 

logarithm  OF  50 

TO  BASE  10 

• • 

99 

• • 

• * e • • a • • 

. m mm  '■’  - m 

. 6 

•mm-  '9 

• o 

m - 

9 ■ 

, «10  • ® 

•9  '9  mm 

• * 

• • 

9 

m • 

log  50  ' ® 

mm  . . 

• • 

'.,t:  ^ i-  .'.i  ,;v^  .• 


•;  . . I 


..t /»'.';■ 


r-.  ;■  U •■"■  ► 

♦ if-  ^ ‘ ^ m-  "C  • 9‘ 

■.!  ^ -: 


.r.  i.. 


.. 


^ v:  ..'wrT'  i.  ,*■  '•  ' y-'>  •»  *■. 


»J  *»•  1 


Y-f  *••*■' 

— W ••  * 


1#  ^ 


■ # 


■.^  '<4. 

.\ 


s»  jvai'  -T  .fii  ?y.?*.}r .«fv!  »,VMr ..  nn  :^3»w'aj.h  . 

• .''i*T  oS  • ^ 


••*s 

tj*;-  « >•*  .*  vV'  • 

‘^1  •'5*  ••  *.  •• 

• vi  •• 


. ^5  ti  ^ . •f  S:^  ■ H M .5  *, 


i'V.’r'T  :•  J. 


i \ 


•S* 


■4> 


• >t' 

•!■  • f.' 


■■4  « 


/>  .•  ■>  ■’ 


r-  4.-  <J 

.'i  - ■»■ 

•c  *•  •■»  ■ 


•*  •*’ 

*i  'lit 

:'  f .. 


> imt  .T  ?.•:  :tA.7i;.-.rr-cji  .T^ 


ft  - is 


<r.  - 


27 


• e • 


49.  SI  HE  (sin)— dots  2-5-5  followed  by  dots  2-3-4,  e 9 
sign  is  used  as  follows: 


This 


sin  40*^ 


- 9 90  99 

90  9 ■ ^ 9 99 


• 9 99  9 

■9  -999 


9-  9-  ••  99  •••• 


9 

6 


^ = Sin  52° 

OA 

..  ...  9.  9.  - • • ■ • .9©09®  .®990 

®..  9999999  - .999-9'  - @ 

9.  .9-9® 9-0 90-- 


50.  COSINE  (cos)--dots  2-5-5  followed  by  dots  1-4,  « 
sign  is  used  as  follows: 


' 99 

99  . 


This 


sin  (A  - B) 

cos  A cos  B 

9 .9  - 9 ••  9- 

• 9 

- 9 • -9-9 

99  99  9 • 9 • • • 

. 9 

• ‘ 9 ■ 

- - 9 99  - • 

99  9-9-  -9  -9  • • 

9 - 

• 9 • • 

m ■ 99  9 . 

r 

COS  (j^  - 0) 

9 • • 9® 

I ■ 99  • • 

0 9 • • • 


9 9 9 
9 ■ 9 


• • 9 ■ 
9 • t 

• . 9 


9.  99-9-’09*-  ••999.  '-99 

99  99  9-  ■■'9-  -9  •#  •999099- 

9-  9-  ••  99-  '-9  - O-  -OO-  ..  •*9- 


99  99 


51.  TANGENT  (tan) --dots  2-5-5  followed  by  dots  2-5-4-5,  «.  9 
This  sign  is  used  as  follows: 


sin  A t ain  B ^ .^an  l/2  (A  * B) 
cos  A + cos  B 


.9  ..  9.-9-  ••  ••  -9  --O-  9.  -9  -9  ••  99  •9' 

9-999 9-  -9  99  9-  •9-  -9  - -O-O® 

•99.9.  -9  ••  •99-9-9.  -9*-9-9-  -99-  ••  -9-- 


• • • - 99 

9 ’ 99  • - 

-99-  •• 


- • 9 - 9 • 

• • 9 • -9 

•9  • • 9 • 


..  -9  -99- 

09  99  99  99  -9  • * 

• • 9 • 9 - 99  • • 


.4'- 


■j 


:;J-Q  . K- 


’ n / ’ . ; I £ 


■..if  hi. 


’Or»  ^ 


• .,>  y R . 


■ <» 


•' 

« y. 


• % 

6 • 


hlT 


r j...'.C 


>'.i 


• • ^ V* 


• .♦  •c*'3 


%■ 

■\ 


f-.  ■ 


nflT 


» •• 


*i 


9* 


♦ . ■ 

■ m 

m • 


•#' 


tan  kk^ 


28 


tan  51^  30^ 

• • .•••••  '•  •«  ©©••  ••••«•  #* 
•©  ©•  '•  •••©  ■•••  ••••-•#•• 

0.0.  , . • . • • • - ©•  • • ••  * • 


52.  cotangent  (cot)— dots  2-3-5  followed  by  dots  1-2-5-6,  JT 

This  sign  is  used  as  follows; 

cot  A = ^ = 1 a ^ 

a a/b  tan  A 


..©•  ■.© •*  ••©  ••#•  ••••♦•  ••  '• 

• 9 ••  • ■ • ' ••  •«  • • • ■ • ••  ••  •••*  ®®  •• 

®.  •©  ••  #'•••  •••• 

.0  0.  , 0. 

.0-. 

• • • • • . ® . • • • • • • 


53.  SECANT  (sec)--dots  2-3-5  followed  by  dots  3-6,  « • •• 
This  sign  is  used  as  follows: 


sec  A = 

£ = 1 = 
b b/c 

1 

COS 

A 

©•  ■ • 9 • 

• • 

• • • • 9 . 

09 

90 

• - 

09 

• ♦ 

. • 

• - 

■ 0 . . 0©  . • 

9 • 

> • 

• • 

00  ■ • . . 

• • 

- - 

0.0-  . . . 0 

• • 

••  •• 

.0  ..  ••  ••  •• 

#•••  •••♦  ••••  


54.  COSECANT  (esc) — dots  2-3-5  followed  by  dots  1-2-6,  2* 
This  sign  is  used  as  follows; 

cos  A .+  cos  B = sin  (a+b)  esc  C 


- . 00 

9 - 

• - 

©9  ' 

. • 

• 9 • 9 9 • 

. . 0 ■ 

9 ■ 

. • © • 

00  . . 

• • 

9 ■ 

99 

• • 

‘ * 

9 ■ 

99 

99  ©9 

» • 9 • 

9-9 

• 9 

99  « • 

9 • • • 

-9 

* 

• 9 

9 • 

' /csc^A  - 

1 

• 9 

■ • 9 

. « 

9 • 

9 • • 

9 • 

. , 

• « 9 - 

9 ‘ 

■ 9 

9 • 

99 

9 ’ 

9 • • 

• 

‘ 9 

9 • ■ 

• 9 

9 • 

9 

© . 

• 9 

. © . 

9 

9 • 

99  • • 

9 ' 

The  index  of  the  power  to  which  a trigonometrical  ratio  is  raised 
is,  as  is  also  the  case  in  printed  books,  inserted  between  the  sign  of  the 
ratio  and  the  angle. 

In  a sequence  of  related  terms  only  the  abbreviation  for  the  first  quantity 
is  used. 


If 


M 


ami 


• 

• 

•• 

1 '9  • .'  •-■  ■•• 

mm  mt  • ' •• 

9 

• • ■ • ♦ ■ '•*»' 

• • 

%•  «• 

• # #» 

9 • 

• • •• 

. • •• 

• « 

• * 

f 

• • 

0 V ■ 

* ■'  • i :, 

» :'  - 

L Bdojfc 

^-ovoIEcl 

f-f-u  s^of» — (^0) 

TH5 

•«AT03  .2^: 

• > » 


: awnXI■l•^^  si^  r 

e T' 

■ J- 

: V /-  = ^ 

• A w 00 

fr-Tj  ' ''J^a  s 

• • 

. • , fr  rt  • » • • 

• • • • 

*.1*4  • ' m mm 

• • • • • . , 

m ■» 

mm 

• • . '•  '9 

* mm 

m ■ ■ 

. . . # . 

• 

- » 

• » 

© • • 9 

• • 

m ■ 

. * 

9,9  • • 

t»  ' 

^ '• 

• n . ^ m 

• 

mm 

* 


P.-'O/j  «/,'■  .h‘>V:^IXo"t  ■•■>•01 ) Tll'032  .C 

;BWCXIo’1  '•.ii  R?  IIP,-’ 8 3-iiTX 


A 1- ■■  ■' ' 0 \3 


' 

. c e 4>  * • 

Or-  • • 

• » 9 

• % 

0 9 • - 

e-  c 

• ■:« 

■ • 

« 

9 • 0 T’  e (*■• 

. e • ■ 

mm  me  • 

. . . 0 .•'* 

9 

• • 

- ##> 

• 


• e • « - • 


r'J  «:To/-‘  '(-(J  w^voilol  >?-S  0^oi:,--(Dno)  T = . 4 03 CO 3 

:pvoIX'-'t  br  y ;'I  na’-b  p.i/X 


0 -OB"  flip  « d 'rOO  + A 900 


■....♦  • 

• • . e 9 • • • 

. • 

. , ■ . 

■« 

(j 

m 

..««»•  • 

• « ■ 9 ■ ■•' 

99 

9«  fr' 

ri  * • • • 9 9 • • ' 

^ « 9 • • • • 

9 . • <*  . • 9 

9 

• , • • 

• »'■'  ■ • 9 9 • • 

• * 

I - A-"o  ■ 

• #» 

9 

f 

9 . • • • 9 • • • 

9 • 

9 • 

. . 

9 t- 

0 9 99  9 

9 • ■■ 

• ff 

• 9 *> 

9-9  9 • . A 9 

• 9 

j V’ , r*'j  -i' 

Isoj  *y:»‘«ior»oj‘X 

':.t 

b r'-  idv 

oi  two  :•  ''■  'to  ;robol 

e(fT 

j btir?anl  ni  yano  od:^  oela  el 

.^Ir>4^c  ‘^X.i  ot:ta<x 

■brist  nc?  iv i;iyTo  fes-tAiX^  ^onewp&r  £ ni 


T.'  i'T 


Examples 


sin5  X = (sin  x)5 


, . 

■ • 

• « » ■ 0 e ’ • 

• 

• • 

. • 

• • 

• 

«• 

• ■ 

• ® • « •« 

• • • • 

• • 

. - 

• 

e ' 

• • 

• • 

. e 

• • 

• ■ 

• • 

• 

csc^  X = (esc  x)^ 


• • 

• • 

• • ■ • 

* • •• 

9 ■ 

m - 

• • • ■ 

• • 

9 0 

99  9 • 

99 

• • 

■ 9 

• • 

• • • 0 

■ • 

99 

•9 

9 • 

■9  9 9 

9 • 

■ • 

* • • • 

. . . • 


55.  HYPERBOLIC  SINE— dots  2-5-5/2-5-Vl-2-5, 


sinh  X 

It 

I CD 

- e-^ 

2 

- . 

■ • 

9 ■ 

• 0 • ■ 

■99-  -9 

9 9 

• • 9 ■ 

.9  • • 

' ■ 99 

■ 9-9 

9 

• • 

9 • 

99 

■ • 99  09 

9 ■ -9  -9 

- . 

'9  -9 

• « A ■ 

•9  • ■ 

■9  - • 

• • • • 

9 

9 ' 

9 • 

. - 

99 

9 ■ 

• • 99 

9 ■ 99 

• 0 « 

• • •• 

56.  HYPERBOLIC  COSINE— dots  2-5-5/l-Vl-2-5;  ••  «• 


57.  HYPERBOLIC  TANGENT— dots  2-3-5/2-5-^-5/l-2-5,  J* 


• •/  • 

58.  HYPERBOLIC  C OTANGENT— dots  2-5-5/l-2-5-6/l-2-5,  J*  ^ 


••  • • •• 

59.  HYPERBOLIC  SECANT— dots  2-5-5/5-8/I-2-5,  ••  • 


60.  HYPERBOLIC  C OSEC ANT— dots  2-5-5/l-2-6/l-2-5,  J*  *? 


• * • • • • 


m - 

• * <. 


» 

^ » ft 

# n 


' X- 


•c.  ) 


• V 


# 

' • 


«a 


V •• 


# ft  'J 


• "i* 


%;  9 % 

» ':'*  ' <»  ♦ 


M ii 


■ >%  ■ i* 

* A fj  ^ •'•^ 

41  * ■ ■ fi 


■v-.\4-  -s\.  3vac  ilJriS3S>f«  -ic 


r:fu. 


it  ).  ft, 
£=  t’S-.  ; ^ 

?' .t^ 


* -S  . > ■ * 

..  . .*  *J 

w >»  ■ '#  # “ 


v;  •« 


■'t  ■ 'W 


«>»  »i  •»  * 


!-.  it 


ft  A 
P 


p sj  * 

ft  • '•  S»  s 


^ n.of,-  .-  J' cH3- 


• ■>  C ■' 


**•  * ft 


; C',,  fi- -T  ■■  T !' J 3 1 j"‘‘  8h  3^  V-H  -*.  ■ 


t .a  • ^ 


. '?!  J-* K.) 2 ■ rs  .^c 


» * _ , '"P  ^ • 

* ■ ■'■» 


30. 


61.  DIFFERENTIAL  COEFFICIENT  OF  X WITH  RESPECT  TO  T. 


••  ••  -•  •• 

. 

. ••  • . . . • 


62.  SECOND  DIFFERENTIAL  COEFFICIENT  OF  X WITH  RESPECT  TO  T. 


••  ••  ••  ••  •- 

• • * 1* 

• • • ••  • • • • • • • • 


63.  INTEGRAL  SIGH— dot  3 followed  by  dots  2-3-^;  • • • 

• ■ • 


J 


64.  INDEFINITE  INTEGRAL  OF  f(x) 


• • • 


• d 

• # 

• • 

• • 

m ■ mm 

mm 

« - 

• • 

• • 

• • 

• • • « 

* * 

• ■ 

• • 

• » 

mm 

• • • • 

mm 

65.  DEFINITE  INTEGRAL  OF  f(x) 
UPPER  LIMIT  b S 


BETWEEN  THE  LOWER  LIMIT  a AND  THE 


...»  . . • • 
. , » . . ® • • 
» • • 


. . « • • • ••  •# 

• •»•  •••••••  ••  •• 




66,  THE  SIGN  • • • IS  USED  TO  DENOTE  TEAT  ALL  THE  BRAILLE  SIGNS  OF 

• «»  d • 

LINE  1,  WHICH  FOLLOW  IN  THE  SAME  LINE  OF  THE  PAGE,  REPRESENT 
ARABIC  NUMERALS. 


• • -•  • • 

67.  THE  SIGN  IS  USED  TO  DENOTE  THAT  ALL  THE  BRAILLE 

SIGNS  OF  LINE  1,  WHICH  FOLLOW  ON  THE  SAME  PAGE,  OR  UNTIL 

TEE  SIGN  IS  MET  WITH,  REPRESENT  ARABIC  NUMERALS. 

68.  DOLLARS  ARE  WRITTEN  AS  FOLLOWS: 


$22 

. . , • • • • • 

• • • • • ■ • ■ 

• • ••  • • 


$43.50 

• » • • • • • • • • • • 


Oi 


.T  (1?  TD3« 

^y.‘  H;-!«  X 

70  iteii**' 

.^Qi  jAi  T»|A377IQ  i ' 

tt  - 

♦ • • • - 

••  »' 

. „ f, 

. 

.. 

m 

& *4r 

C!  T‘'3«&i:-  H7f 

Vi  * TH3, 

5:7730"  ^ 

; 1 ' \?-2n7;o  evp”??*  .= 

4 C'.  ' *r 

>.’  *»  41  ^ 

'5.  ■ • . 

• # 

■ ",Y 

♦ •'  ..  -. 

• « • t'"  • ’ •-■  ■• 

; «,i-'-ii'  »'d  A- 

• '..LroP  T 

• » • 

- — t.^^' 

.•n  ,^'.  ,r  ,< 

-lf  ■ 

(-:>  • j 

4. 


f» 


3HT  Q^A  c Ui'H):  -HI  jW/ .,(  a)  i :^c- 

i-".n  'n^-u 


:,..  o • e* 


4•1i^  • 

• » ♦ 


4 

i- 


; .-irjiA,}.-  ■■'■."'■■  .1.14.  -past  " 


♦ • <• 

:i.  ■ 
''  4 


Pfi!|  3HT  . 


.•,"p  '*^.y 


;3ir?  ;n;  ••■•', IJO^  K0T'.>f  -vX’  T.fe  1 ; ., 


• . : ;vr.  ;'•  •’•  r it  - ■•  ■. 


■•'-L-. ,:'  ■ ia: 

U f'iU  >r.^  ..•■•  •■• 


• OT 


■ f - • ■» 

3h 

* ) ■» 


X;  . .JU>,  fi  -■■.  L.. 


.-iTiA  r^r 


£f 

? • VfOT:,:  .-;:T 


tA  h^7  I y a^A  .'u 


• r ^ • 

»»  €'  • «l  . **» 

• • « « 


= :#  V V 

^ ^ r C-  • # 

9 


I. 


'1  4 


51. 


SIGNS  USED  IK  BRITISH  AND  AMERICAN  MATHEMATICAL  HOTAT I OH— COHT I NUEO 
ABBREVIATIONS  APPEARING  IN  AMERICAN  TEXTS 


"bushels 

bu 

inches 

cents 

miles 

centimeter 

millimeter 

cubic — 

minutes 

degree 

dg 

months 

dozen- -----------dz  ounces--- --------oz 


feet 

ft 

pound 

lb 

hours 

hr 

dollars 

A period  is 

placed  after  the  above  abbreviations 

when  words  stand  alone 

angle 

-ddts  4-5-6  followed 

by  letter  a 

circle 

-cl 

numiber--r- 

followed  by 

denominator — - - - • 

-denr 

letter  n 

numerator 

equation 

-eqn 

p erpendi cular — 

perp 

expression 

-expn 

point 

fraction 

-fm 

followed  by 

letter  p 

graph 

-dots  4-5-6  followed 

by  letter  g 

positive 

n rra  *•"  1 

quantities 

value 

followed  by 

letter  v 

* Sometimes  written  mn 


Qij«!’'H0  3--»'.Q(TATCK  J AS  l >JA3<3HKA  Q>  k H?tT{S6  IM  8-/i'l2 


It 


eTUT  iU3lii:?’A  M!  cf^O  { 7*  I V3?oP  » 


* 0£S'.«v iio *j  5oxt ^ /I—  • ^ — ♦ « » • orl*-**i-* 

ui 

Ir. — 

p Jnaa 

T'X/ CKt?.  C I.  J :t? 

HI’.' 

'lo^cic:,  ■'aa- 

liiad'jat diico  Jot:  tP)  ■*faX‘2 — «6o/'ncM' 

c;" 

o-asab 

-o  :-.  'D 

iV.>r.cX 

o.[.--  ---f)ix;ioq 

} 

1 

-ip :•  -isd-n-^'p 

la^.y  . 

Jrrx 

b -favor --a-'/.rio;  - — -t;/od 

//na;Ss  r'b'io’.r  n.fffv  enc ^•^£ ' S'/oJa-  *x- fie  '..O'aX^  al  i>of'idq  A 

i;OwoX - +i  ,5o6 jXyiia 

■a  xcd'X’oI  ‘id 

Xw- .‘XjvxXo 

T ' flb •xct./MirmnaL 

notdaop': 

.t'TC. aO.fB'ta'irrX-i 

ci-i : .-ncX 

ri-voXXo‘i  - 4 Ddol' drSKi  \ 

8 ’T'-jJ.*’;.  I id 

Xva*J — - — vj  n 


,a:T  B-.-atdjor*?  * 


5*-  CwoXi -ti-jriii-.'jii 

•fd 

a i.).!..-  -I 

■irjxrn 'j'  .d-a-i  :>nwn 

vj^-»<9c^» — - - *T.x^XXfcl  Mac'T:  'i 

n.to/) --j.T,:C'q 

\;d  br^j^illc'y 
q f.-dd.-*! 

•vjq -•/I'+X'-^oq 

ftp — ---■  '-noidftOJx 


.:ioi CiLflev 

Yc‘  Lo»vdXJ>’;: 


52. 


SIGNS  USED  IN  BRITISH  AND  AMERICAN  MATHEMATICAL  NOTAT  I ON— Coftt  I nuied 

ABSREV lATibKS  USED  IN  BRITISH  TEXTS 

The  following  abWeviations  are  used  when  immediately  preceding 
the  numeral  sign.  In  cases  of  sequence  the  first  abbreviation  only  is  used 


LONG  MEASUEE 


TROY  WEIGHT 


inches 

in*  numeral  sign 

feet 

ft  ” *' 

yards 

yd 

poles — 

pi 

furlongs 

fur  *’  ” 

miles- 

m 

leagues 

Ig 

SQUARE  MEASUEE 

square  Inches — 

numeral  sign 

square  feet 

numeral  sign 

square  yards 

numeral  sign 

square  poles---- 

numeral  sign 

roods — -- — --- 

acres — 

square  miles 

numeral  sign 

CUBIC  MEASUEE 

cubic  inches in*,  dots  1-4-6, 

numeral  sign 

cubic  feet ft,  dots  1-4-6, 

numeral  sign 

cubic  yards yd,  dots  1-4-6, 

numeral  sign 

* Contraction  not  used. 


grains 

-gr  numeral 

sign 

pennyweights- 

-dwt  " 

tr 

II 

ounces — ----- 

-oz 

pounds 

-lb 

II 

AVOIRDUPOIS  WEIGHT 


drams 

ounces 

sign 

It 

pounds-- — 

—lb 

II 

11 

stones 

If 

If 

quarters — 

qr 

If 

If 

hundr edwe Ight  s - c wt 

It 

ft 

tons 

If 

It 

APOTHECARIES  WEIGHT 


grains — 

sign 

scruples-- 

II 

drachms — 

dr  " 

ft 

ounces 

11 

pounds---* 

lb 

If 

DRY  MEASUEE 

gills 

sign 

pints 

pt  " 

ft 

quarts---' 

It 

ft 

/ 


b6ai(SM<d5e-y.5ltlTOi»  J kOf TAKBHtr.H  «l3lf3HA  ililA  HHTtfg  «{  :32U  tnZM 

^tx3'"  fiemsi  )<)  ^35u  8‘id»tAiy3Jj^?> 


jwilij' ■oo’ia a€.rf\/  .^o  RnbJt^aJ  r.'idcfa  5uit-*rcXXo*t  iifT 

il'iS'-'u  'cJt  not;tjBlV3ic''is  isi'j.ti  3ri:f  .on-  r/p.'B  Tto  n^efto  ol  ;nj^8  Li^ i. uafh  wf? 

mj'Jm  CiiOJ 


.v  ie-:  'tj,-- 

*'  ch'/X-  -;tfini:  . vX'^a^3q 
" '■  so-i-  — ---Gcontrc 

’’  *'  dl — ----  - Ki)ix(  ro  q 


TTvCIliW  ^TDMi^eVA 
ri^U  X .-r  I ocTim  '.r  T; 


M 

li 

,^o - aac'-fa'c 

V. 

!• 

(fX--- bfii;r5>e'f 

h 

II 

o 

* If 

i» 

ff 

JVC  - -^Xv.  v f 

II 

ni  X - •uioj- 

TxiO' 

iiw'  :?aiiI'\OniHTO'XA 

iprt  ' 

f.  ;3'iwiL/iT  'ig-  - - - i — Gxiija'xj’ 

n 

/* 

'ICC.-- GoXqjrjr*. 

II 

■ T 

araicx^'xf-' 

t* 

«l 

so-- — 

ti 

U 

H'i 

y:ic 

r>:  X Xi:  i V;n  ^ j ^ tXXi:;g 


nj,ii  Xj:i'xof-afn  *r.L~ ---B.trlMti 

ri— 

" ” 

’’  " — --acXO'i 

*’  " 'UJI-- ---os-iio/xyl 

" " . c*-ns^cL 

i'biALvpo 

'.^-‘^i-X  Ti^oX)  {*rri -- -■'-■‘•-'i-.i'ical  oiBLpa 
XflJia 

^'5-'i-X  -^a-tob  — cJ"ol:  ytiBwrp 

n^iii  X.O'ivJnjfn 

^d-«-X  r,dob  \Xv--- -Tairj^ 
X."‘^orrj;fn 

.d-'^i'-X  lioX  <Xq- i-ui^Xoq  t a 

nj^ie  XiryoiTH^a 

rrr,J  n ,Xi aioot 

iXii  •'  X-t’/^i-rtuxi  ^o«-  -i ••-  - - 8'«vio£ 

•,<)-2-X  u.Xo5  ^n■ ---aoXlni  i-’towpL 

ti^ia  Lvni.r'jisa 

SWlTA^lt^?  OrfTJt) 

nj.t  liiH-ru/n 


r,'6X  iuol  oicfjn 

firX'; 

:.XcX>  xb'fX--^ 6*4x34  oiduo 

nsX  .i  X.nuflii-n 


./'aet'  dot.  noxdnje^d/»0  * 
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SIGNS  USED  IN  BRITISH  AND  AMERICAN  MATHEMATICAL  NOTAT I ON--Cont I nued 
ABBREVIATIONS  USED  IN  BRITISH  TEXTS 


DEY  MEASURE— Continued 


gallons 

sign 

pecks 

tf 

bushels 

bs  h " 

VI 

quarters 

If 

loads 

Id 

If 

CLOTH  MEASUEE 

inches in*  numeral  sign 

nails nl 

(quarters q.r  " ” 

Flemish  ell — - — letter  f,  dot  3^ 
letter  e,  numeral 
sign 

yards- yd  numeral  sign 

English  ell letter  e;  dot  3, 

letter  e, 
numeral  sign 

French  ell fr,  dot  5,  letter  e, 

numeral  sign 

PAPEE 


sheet 

numeral 

sign 

quires 

qe 

If 

If 

reams 

It  II 

If 

ALE 

pints 

--pt 

numeral 

sign 

quarts 

qt 

It 

If 

gallons 

— gl 

ft 

fl 

firkins 

— fn 

If 

IV 

kilderkins 

tf 

tl 

barrels 

— bl 

11 

tf 

hogsheads — 

hhd  numeral 

sign 

puncheons — 

II 

butts 

If 

WINES 

pipes 

sign 

HONEY 

pounds 

shillings--- 

a 

tf 

pence 

d " 

It 

franca 

fr  ” 

If 

centimes 

ct  ” 

fl 

dollars 

sign 

T3ME 


seconds- 

numeral 

sign 

minutes-- — 

numeral 

sign 

hours 

fl 

ft 

days 

dy 

If 

If 

weeks 

II 

If 

months 

mnth  •' 

It 

years 

yr 

It 

V 

* Contraction  not  used 


r v irisM.:  qka  Hei'^iJijB  m chu  2H0;U- 


nv  a32U.  tHO;4-TArJ;Vj|»4‘8.4 


■f'l  Lf^- '■>{:•„' ::f.  'Srij-V— - 

»<  y. 

• .I**’^**“  ■■ 

Ja--^ 

rxy'xa  £:rf‘^'a..x.  qqy-- 
r:2CH 

£jU':-'  isytmcm  £-— 


««•  ^4*:  J 


• -iOL^i.LT' 


’’  ■' 

l^yiMCKjn  6 'ii:-'*  • •• 

iiS'^s 

■-,;•>  iTtl 
.'i.  it  i 

rruXn  l/.f! 

(fi.  oi'-. — 

« - 


■BfrvUO'T 

V — . — f.j'aJi.i.I’i'fu 


. .... B.'ViU'i't 

^ VM  j t • ’ .'  ; 

-aiBi'Iofi 


’ijfnrk-- 


aJjacoo:: 

--■jo.^ijrLLfti 

.'-'••■JfO'.i 

^;;iy  A-i 




"■  'rls.., . VO 

”■  " T-f  . .r.,- !s  !•  J.*'>V?AVp. 


,'^tl'  *■  **S  V-  •-  -)  1 


•ip.. 

Joi;  -tl  ; £‘-. 

lev.-^nv*''',  ''•at-.ToI 

n 

rl','.>j.r'.  ivti/Xl  n I- n * 

Jofj  . J 7,  .'tc‘  .1 1+  .•f'  t.vV 

rr-.,ie  i.^vwuu^ 

.'.)  vo;tior  ..tco  ,1j.  r.'r.)i1 

n;-la  ...aVv- ? i 

rirTiA'i 

Alji.li  , L;  il  ^ ft  4-  T»»— r»--  .rT“^Odfiti 

" iTf ^t»auion 

Leijtrifii  ■ 

" '*  ;tp  ^ T tT-'^taUi: 

'”  " Xti-y — 

— .... 
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SIGNS  USED  IN  BRITISH  AND  AMERICAN  MATHEMATICAL  NOTAT ION--COHT I NUED 
ABBREVIATIONS  USED  IN  BRITISH  TEXTS 

MISCELLANY 


degrees deg  numeral  sign 

dozen — --doz  ” " 

horse-power h,  dot  P; 

numeral  sign 

links Ik  numeral  sign 

chains — chn  " ” 

fathoms fth  ” ’* 

nautical  miles n,  dot  3f 

numeral  sign 

knot kt  numeral  sign 

METRIC  SYSTEM 


millimetres 

nimieral 

sign 

centimetres 

tl 

It 

decimetres 

ff 

tf 

metres 

ft 

II 

decametres 

— dots  4-6,*  dm, 
numeral  sign 

hectometres----' 

sign 

kilcmietres 

H 

ft 

milligrammes 

--mg 

It 

f1 

centigrammes — 

—eg 

tl 

ft 

decigrammes 

— dg 

tf 

If 

grammes 

---gm 

tr 

tf 

decagrammes dots  ^-6,*  dg, 

numeral  sign 

hectogrammes-- — hg  numeral  sign 

kilogrammes dots  4-6,*  g, 

numeral  sign 

millilitres ml  numeral  sign 

centilitres cl  " " 

decilitres dl  " " 

litres It  " ” 

decalitres dots  4-6,*  dl, 

numeral  sign 

hectolitres hi  numeral  sign 

kilolitres kl  '*  " 


* Dots  4-6,  the  former  British  capital  sign,  is  used  to  distinguish  the 
decametres  from  the  decimetres.  This  distinction  is  carried  through  the 
system. 


«!»*:.  H<.<  T';  5«  >14  C3»«-.  £i«8»i. 

i,^X3"  Hi  Q3iU.ei»C»7A»V21^-^iA 

*',d'-»''  ;.t.oiu ■'.  •,=?'nr  • n>\J.a  XuT 'll.": : ,,v.i>- escr-.-rX 

If  »t  ■ , ,,  f.  ..,- 

jit  — -- — “ . .•  . 

njji  9 C.‘j  is/SLfrr-  •.  ‘i  'j'y  ■■ 

. q , '^. ■ ^cA  - T-VW’i'- 

, -r-  ••.■ic-'.X, liTiiinf-v; 

n;:^:-. . ■ Ii*T2iv.u;ii 

rqr^  - •>  iii'i'ej' — *•  - I . 

” *'  i3<3 >3ITiJSriO 

”■'  ’■  lo^---  -'£'".-  i;Iiv*Xo5  ■ 

" " n’";- 

" ' i’---  ce'i-tilioeX: 

,in  ..t  ic-X  ,jia: ^i.xLlr  L»rfijL<z 

’*  ■ " :M aeT.*xI  ' r^As.i  Q'~  ■••rd.vr.’. 

,j."  aG'xaiJfl':^■;-•^  no?£a , vji — Anixi 

:>a- . 

iij$i :/  If"-' aaiJi  It>:ro©;f ' 

: .XT.':''’"-  ^irfjrsM 

" I.  Kw aeTTlI  lolx;’’' 

. lii^:  "’izi'u  . :■  .v:-  - - — - ac'j  .•'  -tHi  X t lit 

•‘  •'■■  ■ -„• 

” " 

" ■ ” 0ii3 SdlJ-.va 

,m.'/  ■ \ . --  ;■■•  t cTk 

ar.'ln  i.-.'.'t-  .•'j'K  . 

/Tt\lo  Lvs  j.‘-su.i  -Tirl  -i-  — — . ■'tJ  ••..■nvt?',.,' 

” ’ 

” " v;n Mf  usaju  f"  i i ' • r. 

" ’■  V • ■ LiSCJtafiTpi  j;T,.0 

” ■ "■  r.^-* ".\TrrsT!ii!5->f} 

■ 'ICp-.--  ■•••  'f’iTlS^S 


nil-  Xivlr'vi^vtGii;  :4  i.ocy  jI-  ,l. 
>fLi  'rij' uc'i'.  iX.  boi  iTjj.-j  8 i t,  s t/y  i.  .1  ^xj  t '■■ : 


i.a.'Uqjaf  ■ ,ya.J  yJ'Xl  * 

' ! ' liiT  . .".•••  fc:  O id • -9.) '.f  -l.-JijX 
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IMPORTANT  POINTS  TO  REMEMBER  IN  THE 
WRITING  OF  BRAILLE  MATHEMATICAL  NOTATION 

1.  "When  an  algebraical  quantity  represented  by  a Braille  sign  of 
Line  1 (see  page  2)  has  a numerical  coefficient  the  sign,  dots  1-6, 
must  be  inserted  after  the  number;  in  other  cases  it  may  be  omitted. 

2.  When  the  numerator  or  the  denominator  of  a fraction  consists 
of  two  or  more  terms  it  must,  in  Braille,  be  enclosed  in  brackets; 
should  bracketed  portions  already  exist,  a second  pair  must  be 
introduced.  (A  term  is  a or  b in  a + b;  ^ or  cd  in  ab  - M. ) 

3.  When  the  whole  of  an  expression  (algebraical  or  numerical) 
consisting  of  two  or  more  factors  or  terms  is  to  be  affected  by 
either  an  index  or  root  sign,  it  must  be  enclosed  in  brackets; 
if  any  part  of  such  expression  is  already  bracketed,  a second 
pair  should  be  introduced.  (A  term  is  defined  in  the  preceding 
paragraph.  A factor  is  the  6 or  w in  6w. ) 

8.1^ 

Note.  In  writing  brackets  are  not  necessary  because, 

in  the  writing  of  fractions,  brackets  are  used  only  when  the 
numerator  or  the  denominator  consists  of  two  or  more  terms. 

In  writing  the  square  root  of  ab,  brackets  are  necessary  because 
of  the  fact  the  part  affected  by  the  root  sign  consists  of  two  or 


more  teims  or  factors. 


■:,:r 


H‘-  . '-  S:  ■ 


1 


,s;j 


'.  ' ■ "<  ' . ' ■ . ■ ■•  ’ X 


. ! 


1 ■ ■■ 


. ..iUi-. 


I 

f 


ii 


;''r'  ‘ T’.jL; 


56. 


IMPORTANT  POINTS  TO  REMEMBER  IN  THE 
WRITING  OF  ehAILLE  MATHEMATICAL  KOTAT  I ON— Cont  i nued 

4.  The  index  of  the  power  to  which  a trigonometrical  ratio 
ia  raised  is,  as  in  printed  hooks,  inserted  between  the  sign 
of  ratio  and  the  angle. 

5.  The  numeral  sign  is  not  required  after  the  numerical  index, 
numerical  suffix,  nor  the  factorial  sign. 

6.  The  root  sign  Includes  no  number  but  the  signs  for  the  square 
and  cube  roots  include  the  mambers  2 and  3 respectively.  (This 
does  not  apply  to  the  writing  of  the  cube  root  on  the  Calculating 
Board. ) 


3HT.IM  il3CMiM3fl  OT  tTKr^  TuATflOINI 
b»v«)  tAo3>-N0lTAT0M.  JASITAMSMTAM  SJJU^S  •VlTIflt 
otSerx  * riolifw  ntewoq  Vy  x«Aal  sriT 

njjia  9iU  a&9vj9d  hadrs^ial  ^«:toocf  haJaltq  nl.  am  ,ei  tactart  iJt 

.oX^yiA  od^  Laa  olSart  "to 

^Xi  hol,  IflOl-raoL^n;  orf^  noitls  bai.twpai  al  osIb  Xjrtaarun  9tf? 

.o'^jte  I«t*ro:^aa'^  ©d^  *ton  ,xltlire 

e-tiji^pa  '.>dj  nol.  Bflgla  ‘iud  on  BoUiXoal  obJ:b  ^oon  odT 

. BiifC)  .^jvld^owqso'X  ^ haa  5 b*1‘ cfiBJ/a  ^rf;t  ©£/j/onl  J3o« 

juiiJaii^oXup:  ori;J  no  cJoort  odno  >dd  ‘to  tinidtTrf  adi  od  tXci-x^  doa  aooA 

( .frxfloa 


57. 


ADDITIONAL  SIGNS  REQUIRED  IN  THE  WRITING 
OF  BRAILLE  MATHEMATICAL 
NOTATION 

The  dotted  aigns  are  those  vhich  do  not  appear  in  print 
but  must  be  inserted  in  Braille. 

2a  + kh  in  Braille  must  be  written  2.Va  + 4Vb 

2x  + 4y  does  not  require  the  multiplication  sign  as  only 
the  aigns  of  Line  1 are  affected  by  the  numeral  sign  and  used  for 
numbers . 


I '2 


■ a - b,' 


;2\a  - ■ 


!2X  - 5y; 


;i  - cos  A/ 


X 


'm+1  • 


V* 
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COMPACT  LIST  OF  BRAILLE  MATHEMATICAL  SIGHS 
ALPHABETICALLY  ARRANGED 


MRITEP. 

' e • 


« ■ '9 

•99- 


SLATE 

• C)  e • 

Brackets  * ^ ® 


WRITER 
• • • • « • 

• • ••  99  Hypertolic  cotangent 


SLATE 


9 • • • 

• • 90 
99  99 


9 • *9 

99  99 


9 0 ® 9 
® 9 9 9 


ft 

9 ■ 

99 

9 9 

' 9 

9 ® 
9 9 

99 

9 • 

■ • 99 

99  ■ ’ 

» , 

. . 

■ 9 9 ■ 

tf 

9 • 

. 9 

9 9 

9-99 

ft 

9« 

99 

9 • 

. . 

• 9 9 • 

It 

99 

99 

99 

99 

99 

9 ' 

99  99 

9 • • . 

• 9 • ■ 91 


- @ ® • • • 

>9  99 

Hyperbolic  sine  • . • @ ® 

. ® 9 • • ' 
@9  99  99 

■Ri'cm^a-t^'hoT  1 n t.«.n£Tent  • • 9 • 9 


. • ® • 
9 9 9 * 

9 . >9 


• 9 - • 

■ 9 99 

Cosecant  # • • • 


• •99  ® 9 • • 

A 9 . • ‘*99 

9 . • • Cosine  • • • o 


. • 9 • 
99  99 


99 


Cotangent 

@9 

Cube  9 • 
Cube  root 


99  99 

® • -9 


® • 
99 


• 9 

• 9 


‘ Dashed  letters  • • 
• ® (followed  by)  ®® 

9 • 

Decimal  sign  • • 


9 - 9 * 9 

. . crT,  . • • . 

k . 9 9. 


Difference  • • 99 

between  ’ • ' ' 

9 • 9 • 9 

Divided  by  * . 9^  • 


®®  Dollar  sign 


9 


99 

99 


Factorial  sign  %% 

i9  99 

® Fourth  power  9 • 


' • Greek  letters  ; ^ 

* ’ (preceded  by) 

99  I • 99  Hyperbolic  9%  .%  91 
9 • .9  • - cosecant  ' • • • • * 


•■999.  ‘ w wv  • • 

99  . • 99  Hyperbolic  ••  * • •• 
cosine  


• 9 99 


99  99 

®®  -r  .4-  •• 

99  Infinity  *9 


o • 


• • • . w 

9 • 9 * Integral  sign  • ® • @ 

J' 


9 9 9 9 jg  equal  to 


0 ® 9' 


9 9 9 9 

®*  Is  equal  to  or  less  than  ••  . . 
or 

. 99  99 

Is  greater  or  less  than^,^  . . 

• - 99 

•*  * ' Is  greater  than  . . . 

> 

99  1 # © ■ ' 

99  99  Is  greater  than  9®  99 

• • * • or  equal  to 


99 


99 


• 99 

09  99 

• . 99 


^ or  ^ 


99 


Is  greater  than,  equal  •*  •* 
to,  or  leas  than 

99  99  ••  •* 

99  9 9 Is  identically  equal  to  •#  •«' 

99 


99 


«•  Is  less  than  •• 

4 


**  T*  t*  Is  nearly  equal  to  . 


9 - 

99  99 


. . .9 

99  99 

• • • 9 Is  not  e^ual  to  • • - ■ 

• . 99  , 9®  ' ’ 

9®  9 • • •* 

. • . 9 Is  hot  greater  than  ® • ’ ‘ 


I ® * • 


9 > 

9 ■ 99 


• • Is  not  less  than  99  • • 


euL'i-i- JA3I *<'■  ;>.ij 
OmASf A »ijA3i'?’wS 


i J f 

f.  !i  1 : w 

i’  ■ J 

' -'»ST'’  an 

• ^ 

■- 

• • ■•  • 

T . 

.■■■-i::-y 

'.mK*-'. •.  v-ii 

'9  a 09  99 
♦ • ••  #■ 

ft  • 

'*4  ^ faJoJicji 

ft  ft 

'ft  ft 

ft  £ 

’'#*>• 

■ ♦* 

■■  # 

• • 

■ <t  ■ 

• « • i. 

• - • • 

’ ft  ff  -■ 

n 

' ft  • * 

ft « ft  « 

•ft 

• « • ■ ft 
C V 

♦ 

- V j. 

#>ft  ■ « ■J:  '» 

•>  ■ •» 

' 

..  « 

'ft 

»l 

• • ■■  ^ 

' ••  ftn 

‘ * ..  >1 

■•  9 % ■ 

> i •:"  ■ > 

ft- 

sv-.-iSil  ot  -.H 

f » ■«  c » 

• • • ' /. 

• 

M 

ft  :>  ft  ft 

■ft  « ■«  ' • 

• ft 

■■■'  !?  > '/'ci-i  n ';  "Ttl 

■ ’eft 

■ ft  --x' 

■«  . 

•i  ft  -i 

•ft  ’ Jn 

'OO-iO 

r,  . i •• 

J ft  • ft 

..  y 


:.‘l  ■ 

■ . . r>S  X.-V''.--;  »»£ 


■ A % 
■(*■ 


• • " cfii'iO' 


r *i 
’■  • 


• * 

• • »' 


‘ nLiu-  '-"  . ^ a 


jfi-cO 


■## 


■'  » 2 '*  tf 

K3n;  *'0  "fO,>  J:;:";-  '..,1 


■».  ^ 


‘ fi 

# • 


vC^on  Ed;.rO 


• ^ . 

• • ■? 


«*  * ■ '«  f ; 


■»i  ^ 

■ oj  ' ''to  ' '■  ■ • • 


'■^  -iO 


* ■*'*  ..■•sii"  r .t'.Bii'i-  'xe?C^fi^;-TS  'iT"  '••'■•ft  ' 

' *'-  ' V - • 


y-±  fJ:>I  '•"  .’i' *n'l 
U.'  r^’-euCct) 


4 

* 'Av^'^J->cS 


C " r.fiir’; 

.••‘fti-^ft  ' 
''  ' -ftC  -ft« 

■*  ft  - 

A 

ft  • ft  • 

•'  ^• 

• ft  ft  • 

''  •ft;w 

■ > 

• ■'  ft® 

e:  '»  ■' 

. 

<4 

• 

r*  . 

» 

i 

. > >. 

■•  'rs^'or  • 

,-'.  r -f  .;  ''yi  ft 

i »■* 

O '-  ■ ■ 

.'t^Xs  I.-ittc.vtjaX 

^ ft 
•*ft 

m 

■ ft  ft  ft  • 
• ft 

o.-*  iciipe  Jor 

■;  t 

, 

* ♦ *ip  ft 

■?  'l  ft 

'' 

A- 

<* 

i-jwoq  :: ; itfol- 

^ * 

■•  ft 
•'  ft 

■ ft  » 

■»  ••  .' ■ £ 

- ft 

.-  -t- 
•■  ( 

'•  ‘ m'  Jr'  v’^''’  * 

ft 

• ft 

■*  • > " ♦ 

- %• 

^ ':a-j.i'  J'i' 

ft 

. r “■  ■ 

L f,  >0  ■ • 

p ■ 
ft  .»•• 

'ft  • 

o 

« s, 

• '•  .H 

•'  xK)C 

• ft 

' -'ft ft 

ft 

■■  ft  "cft 

ft . ft 

■ -i 
^ 1 

' r. 

* t . ■ 
^ * 

‘ Xiv'dinq  /H 
n-i  sc  0 

" ft 
• • 

■ ft  ft  . • • 
■ ftft 

• • '•  ft 

«•  - 
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COMPACT  LIST  OF  BRAILLE  MATHEMATICAL  SIGNS 
ALPHABETICALLY  ARRAH6ED--Cont I nued 


WRITER 


SLATE 


letter  sign  5 ‘ 
Literal  index 


WRITER 


SLATE 
o • 


Numerical  index  ' • 
Numerical  suffix  ® ' 


9 


Literal  dUff ix  @ . 


e 0 ■ • e • 

e 9 ' • ^ « 

« ® • Logarithm  to  base  10  • » ® 


• • Long  division 
e,*  (after  divisor) 

® • (before  quotient)  • « 
. » ® • 


■ • Minus  • . 

• ■ ■ ® 


' ■ • ■ Minus  or  plus  • • • • 

. ® ‘ ts>  0 ' 

• ■ • • X ® • • 


. • Multiplied  by  ® • 


^ Plus  • 

■ 9 4-  » • 

^ ^ Plus  or  minus  ^ \ , 

.00-  ± -00 

0 0 0 0 Proportion 
®®  Eatio 


« 


9 


^ Eecurring  period  • 

A A 0 0 

® ® aa, 

0 0 r,  , . ® * 

^ Boot  Sign  9 • 


• ' Square  9 
■ 0 


0 

0 


Square  root  . 


0 


«®  « • Varies  as  • ® 

0 0 OC  w ® ’ ■ 


fl 


« ♦ 


A 


« 


c ■ 

■ 


( 


4 


I 


'L*«i 


■■*t 


i 


i 


40. 


THE  TAYLOR  ARITHMETICAL  AND  ALGEBRAICAL  CALCULATIONS 


TYPE  I 


8 


Position  b 9 


= & 


4-  & Decimal  Eec-urring 
Eatio  Point  Period 


Position  a A 


B 


Position  b 


( 


C 


For  occa- 
sional 


For  Trigonometry,  the  first  six  positions  of  Type  II  (b) 
may  be  used  respectively  for  Sine,  Cosine,  Tan,,  Coseo.,  Sec., 


Cotan. 


I 


^ -.V 


0 


r'n 

^JH 


t J 


■•■  •V’' 


4 

,i 

] 


ijunotrt 


} 


l£r>  t 

n.  • 


V 


'V  ■ K' 


X 

. .X 


! ‘ 3^YT 


*1  . 


Xx^.: 


& 


r -^.r,  '>.•  ^ 


\ <f 


N. 


► 


(u)  .t;.  ' ■•  -vr'.i.ec.,  x.i:n  Jcfil  > •*  » 

V.  ?■-.  ,.6opo:3  ,.iisT  ,oxLtcoO  j«a*8  tdoI  ^ 


nM^yO 


4l. 

INDEX 


Abbreviations  used  in  American  texts 

51 

Abbreviations  used  in  British  texts 

32,33,3^ 

Brackets 

8,14,20 

Braille  signs  (63)  airanged  in  seven  lines 

2 

Compact  list  of  symbols  used  in  Braille  mathematical  notation 

38,39 

Complex  fractions 

8,15,18 

Cougjouhd  fractions 

15 

Cosecant 

28 

Cosine 

27 

Cube 

21 

Cube  root 

21,22 

Dashed  letters 

14 

Decimal  sign 

17 

Decimals 

17 

Definite  integral 

30 

Denominators  of  two  or  more  terms,  method  of  expressing 

14,35 

Differential 

50 

Divided  by 

5,6 

Divided  by  and  fraction- line  sign,  method  of  denoting  difference 

6 

Division  sign 

5 

Dollars 

30 

Equal  to 

Equal  bo  or  less  than 

9 

11 

q 

Eqiiality  sign 

Examples  showing  additional  Braille  signs  required  in  mathematical^^ 


Factors,  treatment  of, when  signs  of  Line  1 are  used 

4 

Factorial  sign 

26 

Fraction- line  sign 

5,6 

7,8,15,16 

Fractions 


XlQftt 


.14 


oJSol’xonA  ai  naol^Btrend^A 

Qd'X«3‘  xl8l^lt€  ai  bane  onDt^ntwiddA 
02,41,8  »;t«3lo«rtS 

2 ao«ii  a'?'v©6  nl  fy^sna'rxa  (ifb)  enjita  aXIlfiTfl 


anl^JBioa  LsiotSiiasfiul:imi  olCXatfi  at  berjt  BlocTatt#  l5o  ^tl  tnaquoO 

■ 0j',CI|8 

BOoJt^foarxl  xal'itt^O 

>i 

aaot&oervi  batsoi^^ 

62 

SaaooQoO 

TS 

sateoO 

12 

.’df/n 

22,12 

&oort  9du0 

41 

aiaddel  bodMd 

TI 

03!  a IsffiiDad 

rx 

‘ eLmlce(J 

0(X 

X:n3etrtt  edJtatleCT 

3ni  Cboi^xs  to  borfdsfli  ,BOT!jd  'xo  owd  to  8*iodfletlflK>n'?'Cr 

Of 

X</  iHJJbtTiQ 

eoa’JtoJUf)  ryitdoauf)  to  bodd'ea  ,xx3ta  jntX-aotdont  boa  x«^ 

agia  aolalvld 

Of 

B*MlIoCt 

^ .0^  Xatrpl 

II  nsd^  aaol  to  ,o^  XAfu^pS 

^ njUe 

f Ani t :»i«i ->ri3 rtm  ni  6©xtixpcrj  ongla  oIXiBTfi  iaooiJttixB  QaJvroile  a-^XqoiaxS 
T(.  nolcfi^taa 


4 

o': 

otM  1 onlJ  to  Qogla  norfw^to  inourfawnd  ^exoc^aafll 

rxgla  IjalnodDBlL 

ogta  ooXI -aoldoaxi 

■inoldoanl 

42. 


INDEX 


Fractions,  conrplex 
Fractions,  coE5)oimd 
Fourth  pover 
Greater  than  sign 
Greater  than  or  equal  to  sign 
Greater  than,  equal  to,  or  less  than  sign 
Greater  or  less  than  sign 
Hyperbolic  cosecant 
Hyperbolic  cosine 
Hyperbolic  cotangent 
Hyperbolic  secant 
Hyperbolic  sine 
Hyperbolic  tangent 
Greek  alphabet  (International) 

Greek  letters,  method  of  writing  in  mathematical  notation 
Identically  to  sign 

Tmpn-rtfl.nt  points  to  remember  3.n  the  writing  of  Braille  mathematical ^not^tion 

, 30 

Indefinite  integral 


8,13,16 

15 

23 

10 

11 

12 

12 

29 

29 

29 

29 

29 

29 

13 

12 

10 


1 }| 


Infinity 

Is  equal  to,  method  of  expressing 

Is  equal  to  or  less  than,  method  of  expressing 

Is  greater  or  less  than,  method  of  expressing 

Is  greater  than,  method  of  expressing 

Is  greater  than  or  equal  to,  method  of  e2253:*es9iiiS 

Is  greater  than,  equal  to,  or  less  than,  method  of  expressing 

Is  identically  equal  to,  method  of  expressing 

Is  less  than,  method  of  expressing 

Is  nearly  equal  to,  method  of  expressing 


9 

11 

12 

10 

11 

12 

10 
11 

9 


M 


cx 

ts 

Oi 

II 

SI 

SI 

vs 

QS 


9S 

^I 

SI 

'..I 


xol  inoo  fWioid^oml 
I)CuioqeK>o 

•xmioc  rttTi/ol 
xi^Ia  xxa{;t  *xo^»<yi(D 
nj.io  Lai;po  to  cuulS  to^bjtO 
n^In  xinric^  bu&I  to  ,oi  iVurpo  To^jaf-AD 

agla  onrW  bqoX  to 

^xiflooaoo  oiXodTjqxH 
Oiltaoo  OiXocfT.nrcfl 
Jaj^^aaJoo  oilodroq;^ 
it^xtBOoe  3 1 XocfT ' q^fl 
onlM  OlIodTBOTtJt 

olIorfTeqxi® 

(ij^nolioTiv  ^xil)  Hjorfq[Xi3  aleoTO 
XK>Jt±3Xfofl  Xijoi^^smuric^rsiii  nt  'Jo  XoriioiB  ^ms^xJ^oX  aiooT® 

X15:  X a o> ' ■'{^r  lao  i ixic  ,i>i 


aot^'fi^Ci^  Ijfiol;tJi3iod.f:jra  '/JLtlcra  lo  notvlTw  orij-  jxi  Tocfcrcct  t oi  ainloq  in-'^JTotjDxr 


XsT^eJ^ni  iiifalloX.ftl 


II 

■:i 

CJ 

II 

Sf 

01 

r; 


X^lai’lnl 

Salc3»Tcrx9  to  borfi^  ,oi  £stn^  nl 
SfLtaa^qxo  'xo  £>od-fom  tHatU  seel  to  oxt  Loupe  al 
•\a?a  v--rgxo  to  I>cit-tciar  ,nax!^  bb-sX  to  Toi«oT&  «I 
^ioBti>Tq;xo  to  tjoddea  ^iiedJ  'toJeertQ  qI 
T^atfcic-T'-.T-.'  'lo  bfMiS'fm  »oi  Ifljjpo  to  oafti  Taioorp  bI 
• ^nlBCijTCTo  to  Xoriioc:  ,aarW  aaoX  to  ^oi  Xaupo  ^xiadi  ToJ/ioTg  al 
80i?  3 jTpc'i  t<?  ijodium  ,oi  XxMxpe  v^C^cXinBiX  el 
i/iXBBOTiixn  to  Xo''.^offl:  ^oed.t  88»X  el 


eAXee^iT^Tx  * 


to  Jbcd^om  tOi’  loupe  xLiaoa  'ei 


o 


Is  not  eq.ua!  to,  method  of  expressing 
Is  not  greater  thatti,  method  of  expressing 


Is  not  less  than,  method  of  expressing 

Less  than  sign 

Literal  index  sign 

Literal  suffix  sign 

Logarithms 

Long  division,  after  divisor 

Long  division,  after  quotient 

Method  of  distinguishing  "divided  by" 

Minus  sign 

Minus  or  plus  sign 

Multiplication  sign 

Multiplied  by 


11 

11 

25 

25 

26 
16 
16 

ign  and  fraction- line  sign  6 

5 

4 

4 

^,5 


Nearly  equal  to  sign 
Negative  main,  writing  of 
Not  equal  to  sign 
Not  greater  than  sign 
Not  less  than  sign 

Numerators  of  two  or  more  terms,  method  of  expressing 

Numerical  index  sign 

Numerical  suffix  sign 

Permutations 

Plus  sign 

Plus  or  minus  sign 

Positive  pole,  method  of  expressing 

Proportion 


9 

5 

9 

11 

11 

8,55 

24 

25 

26 

3 

4 

3 

l6 


Ratio 


16 


' ■ ■? 

oaii 

e 

:^«a‘<*iqpct)- *to  lodioii  ,o^  ' !:»;]>•  ton  al 

II 

;iinlaBv>'itpeo .^to ^anio  ioS6i^  ^on  al- 

II 

aniBB.-xr^fi  to  botiJtoa.  ^aodJ  aaoJL  ^o<i  tl 

rx 

ae/t^  aaiij 

n^a  xobat  linotlJ 

es 

OBle  xl'^lw.  J>Ko^tJ 

TiOBivliI  TceJle  ^llDJ:alTl^  V;otjJ[ 

:Tn-,rLJ-ox;p  .‘^rtt.  IqItII  csnoJ 

3 

iT^lB  na^  l-xjcj&o^t  Jbifie  xigi'ia  ’'''i?i..'£!^ji)IY7/s’’  ■e'a’ilaljjp^l^  ilfc  to  AodJeti 

e 

n;-l’  axmlM 

4 

asiR  to  bxuIM 

< 

+* 

a^ilh  aotfpotlqtd^IsM 

% 

\.d  ihillql^luK 

e 

OQtu  oJ  Ifwp  j 

to  jyil’dttv  ^tiJam  .'K 

orf  v;  cx^  L»u{;. 

II 

nj>iiv  aad^  ^oH 

II 

aslQ  ojod^  aaoX  3oH 

.‘ix;?  iioxi.tjir  ,uarx-..^  ^yxwrt  >k>  ^ c*io^jsaje»n 

4s 

a^B  xolvol  lAOltatoa/ff 

^r. 

. :> 

OglB  xlttuB 

dS 

naotJa&usrte^ 
a^l  i a zulH 
Bjata  to  lurli 

x^I  aB9X|xa  to  l>ori39e  ,aioq  erl^Iao? 

ol 

nol^toqoT^ 

31 

ofiifi 

I N0EX 


17 

17,18 

28 


44 


Recurriilg  period 
Root  sign 
Secant 

Signs  of  Line  1 representing  Arabic  numerals 

Signs  of  Line  1 with  numerical  coefficient,  method  of  expressing 
Single  letters 

Single  letters  representing  algebraical  quantities 

Square 

Square  root 

Subtraction 

Tabrilar  logarithm 

Tangent 


30 

4 

3,12 

3,12 

19 

19,20 

3 

26 

27 


Varies  as  sign 


12 


TI 
81,  TX 

4 

;’x 


jTOl'seq  pjalTuroail 
a&ta  iooH 
^xtoo»8 

nJjrryitnm  oXda^  aat4i3&”.«iq©^  X anU  to  uo^IB  ' 
jmieKbiqxo  lo  Jbo.itan  ^dnoioXTiboo  XjsotiftiTJjn  cWiv  X ohJtJ  to- augie 

ai-^ddol  vli)Ot?* 

' Qold'XdOiWfp  Isoliwdojvla  j^nldnoBengcn  8*xed^i^X  oI:^8 

• ••  uoaupa 


GS,C'X  d<^>orr  ancwpS 

f ' ■ xi<*  idoB^dduS 

d2  • ' . latliJ  ;*iBp(0X  .'lalodaT 


VS 


dnojinaT 


2X 


aj5.f8"  BSltwV 


